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ABSTRACT
S tu d ie s  were conducted  on chem ical c o n tr o l ,  damage as r e l a te d
to  f e r t i l i z a t i o n ,  d i s p e r s a l ,  e f f e c t s  o f co ld  tem perature  and sex
r a t i o s  o f the  r ic e  s ta lk  b o re r ,  C hilo  p le ja d e l lu s  Zincken.
C arbofuran  3% g ran u le s  a p p lie d  a t  r a t e s  o f  1 .0  and 0 .5  l b s . /
a c re  a t  f lo o d  p lu s  1 l b .  A l/a c re  42 days p o s t- f lo o d  provided
e f f e c t iv e  b o re r  c o n tro l  and r e s u l te d  in  s ig n i f ic a n t  y ie ld  in c re a se s  
yjjj
of rough r ic e .  Temikw  a p p lie d  a t  1 lb .  A l/ac re  a t  flood  p lu s  
1 lb .  A l/a c re  a t  42 days f a i l e d  t o  g ive  b o re r  c o n tro l .
Greenhouse s tu d ie s  on ca rb o fu ran  a t  r a t e s  o f 1 and 0 .5  lb .  
A l/a c re  showed b o th  r a te s  would e f f e c t i v e ly  c o n tro l  7-15 day o ld  
l a rv a e .  F ie ld  s tu d ie s  in d ic a te d  th a t  th e s e  r a te s  would 
e f f e c t iv e ly  c o n tro l  7-day o ld  la rv a e  b u t  n o t  22-day o ld la rv a e .
Both r a t e s  reduced th e  numbers o f  22-day o ld  la rv a e  in  the
greenhouse.
C arbofuran a t  r a te s  of 1 .0  and 0 .5  l b .  A l/a c re  p rovided  
r e s id u a l  a c t i v i t y  a g a in s t  f i r s t  s ta g e  b o re r  la rv a e  fo r  15 days 
in  greenhouse t e s t s  and 7 days i n  f i e l d  t e s t s .
Heavy r a t e s  of n itro g e n  were found to  g re a t ly  in c re a se  
b o re r  damage. Potassium  had some e f f e c t  on b o re r  damage b u t 
phosphorus was n o t found to  a f f e c t  b o re r  damage. O v ip o s itio n  
was found to  in c re a se  as  n i tro g e n  r a te s  in c re a se d .
x
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Both e a r ly  and l a t e  l a r v a l  s ta g e s  were found to  move as 
much as 32 in ch es  from th e  s i t e  o f in f e s ta t io n .
One and th re e -d a y  o ld  eggs were s to re d  fo r  10 days a t  14°C 
w ith o u t g re a t ly  a f f e c t in g  t h e i r  v i a b i l i t y  o r  l a r v a l  s u rv iv a l .  
F ive-day  o ld  eggs g e n e ra l ly  h a tch ed  b e fo re  they  could  be s to re d  
fo r  10 days.
Normal emergence g e n e ra l ly  occu rred  from pupae a f t e r  they  
were s to re d  fo r  1 to  15 days a t  14°C. A fte r  t h i s  tim e moth 
a c t i v i t y  was d ecreased  and abnormal emergence was in c re a se d . No 
moths emerged from pupae s to re d  fo r  30, 40 and 60 days. S ig n if ic a n t  
d i f f e re n c e s  were n o t found in  o v ip o s i tio n  from moths emerging a f t e r  
the  pupae were s to re d  from 1 to  15 days. Eggs from moths th a t  
emerged from pupae s to re d  f o r  20 days were n o n -v ia b le .
Seventy p e r  cent of the  m ales were observed  to  mate under 
lab o ra to ry  c o n d it io n s . Males were found to  mate as  many as 6 tim es 
and as long  as 10 days a f t e r  emergence.
The number o f  f e r t i l e  eggs o v ip o s i te d  were found to  in c re a se  as 
th e  p a ir in g  r a t i o  o f  m ales : fem ales in c re a se d . D u ra tio n  o f p a ir in g  
in flu e n ce d  th e  number o f  mated fem ales in  th a t  g r e a te r  numbers o f 
v ia b le  eggs were o b ta in e d  when d u ra tio n  o f p a ir in g  was in c re a se d  
from 1 to  3 days.
A 1 .6 :1  (m ale:fem ale) r a t i o  was found f o r  a d u lts  re a re d  in  
the  la b o ra to ry  co lony.
x i
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INTRODUCTION
Rice i s  c u ltu re d  under many d iv e rse  c o n d itio n s  snd over wide 
g e o g ra p h ic a l a re a s  of the  w orld . I t  i s  no rm ally  a crop of warm 
humid environm ents and th ese  co n d itio n s  h e lp  to  p e rp e tu a te  many 
i n s e c t  problem s. More than  70 in s e c t  sp e c ie s  have been recorded  
as p e s ts  o f r ic e  and about 20 o f th ese  a re  o f m ajor s ig n if ic a n c e  
as crop p e s ts .  Of th ese , th e  r ic e  stem b o re rs  a re  one of the 
p r in c ip a l  causes o f  low r ic e  y ie ld s  in  many r ic e  producing a re a s  
of th e  w orld . Although stem  b o re r  sp e c ie s  have w orld wide 
d i s t r ib u t io n  they  a re  more in ju r io u s  to  r ic e  in  A sia , the  M iddle 
E a s t and in  the  M editerranean  reg io n s  than  in  o th e r  p a r t s  of 
the  w orld  (P a thak , 1968).
Most stem  b o re r  sp e c ie s  a re  p y r a l id s ,  however, the  genus 
Sesam ia i s  a n o c tu id . G en e ra lly , p y ra l id s  a re  co n sid ered  to  be 
th e  most s e rio u s  p e s ts  of r ic e  in  A sia  where they  in f e s t  p la n ts  
from th e  s e ed lin g  s ta g e  to  m a tu r ity .  The most d e s tru c tiv e  and 
w id e ly  d i s t r ib u t e d  sp e c ie s  in  th a t  reg ion  a re  Shoenobius 
i n c e r tu l a s  (W alker), Chilo s u p p re s s a lis  (W alker), Shoenobius 
inno t a t a  (W alker), Sesamia in fe re n s  W alker and C h ilo tra e a  
p o ly ch ry sa  (M eyrick). In  th e  U nited  S ta te s ,  two sp e c ie s  of s ta lk  
b o re rs  a re  im p o rtan t as r i c e  p e s ts ,  p a r t i c u l a r ly  in  L o u is ian a  
and Texas. These in clu d e  th e  r ic e  s ta lk  b o re r  Chilo p le ja d e llu s  
Zincken and th e  sugarcane b o re r  D ia tra e a  s a c c h a ra l is  ( F .) .
1
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Stem b o re r  damage can be sev ere  e s p e c ia l ly  
where con tinuous p ro d u ctio n  o f r i c e  w ith  o v e rla p  o f p la n t in g  
d a te s  p e rm its  b o re r  p o p u la tio n s  to  b u ild  up to  enormous numbers. 
F urtherm ore, w ith  the  a v a i l a b i l i t y  o f  s y n th e t ic  f e r t i l i z e r s  to  
some o f th e  under-developed  p a r t s  o f the  w o rld , a  new problem  
may be c re a te d  s in c e  l im ite d  s tu d ie s  have a lre a d y  in d ic a te d  th a t  
in c re a se d  le v e ls  of f e r t i l i z a t i o n  can cause  an in c re a s e  in  
in s e c t  damage.
The su ccess  ach ieved  in  c o n tro l l in g  r ic e  in s e c t s  w ith  the 
new o rg an o -c h lo r in e  in s e c t ic id e s  fo llo w in g  World War I I  
c re a te d  an aw areness o f  the  e x te n t  of i n s e c t  damage e s p e c ia l ly  
th a t  caused by stem  b o re r s .  However, th ese  i n s e c t ic id e s  c re a te d  
many problem s. C o rrec t tim ing  o f a p p lic a t io n  was found to  be 
e s s e n t ia l  in  o rd e r  to  o b ta in  adequate  c o n tro l  o f  stem  b o re r s .  
I n s e c t ic id e  r e s i s ta n c e  developed in  p o p u la tio n s  n e c e s s i ta t in g  
the use o f  new chem icals o r  c re a t in g  th e  need f o r  h e a v ie r  r a te s  
of o ld e r  i n s e c t ic id e s .
Since stem  b o re rs  feed  w ith in  the  r i c e  stem , e s p e c ia l ly  
d uring  th e  l a t e r  s ta g e s  o f developm ent, no n -sy stem ic  i n s e c t ic id e s  
such as DDT o f te n  f a i l e d  to  p ro v id e  e f f e c t iv e  c o n tro l .  However, 
w ith  th e  developm ent o f  some o f th e  newer chem icals t h a t  po ssessed  
sy stem ic  a c t i v i t y ,  renewed em phasis was p laced  on c o n tr o l l in g  stem  
b o re rs  b e fo re  and a f t e r  they  had bored  stem s.
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S ta lk  b o re rs  were a t  one time co n sid e red  m ajor p e s ts  of r ic e  
in  L o u is ian a  (Douglas and Ingram, 1942; Ingram , 1927), however 
they  a re  n o t c a te g o r iz e d  as such now. The sugarcane b o re r  
I), s a c c h a r a l i s , i s  th e  m ajor p e s t  o f sugarcane in  L o u is ia n a , b u t 
i t  and CL p le ja d e l lu s  a re  g e n e ra lly  found on r i c e  in  r e l a t i v e ly  
low numbers. However, a t  th e  Rice Experim ent S ta t io n ,  Crowley, 
L o u is ia n a , b o re r  p o p u la tio n s  ten d  to  be heavy enough to  cause 
lo s s e s  in  r ic e  y i e ld s .  The reason  f o r  t h i s  i s  n o t f u l ly  
understood  b u t  i t  may be due to  the  f a c t  th a t  r i c e  in  v a rio u s  
s ta g e s  of p la n t  growth can be found th roughou t th e  crop season 
thus p ro v id in g  c o n d itio n s  conducive to  developm ent of heavy 
p o p u la tio n  of s ta lk  b o re r s .  N e v e r th e le s s , th e  heavy p o p u la tio n  
a v a ila b le  a t  t h i s  lo c a t io n  p lu s  development o f  a  method o f 
re a r in g  th e  r ic e  s t a l k  b o re r ,  C. p l e j a d e l lu s , on a r t i f i c i a l  d i e t  
p rov ided  a means, whereby t h i s  s tudy cou ld  be conducted.
The s tu d ie s  h e re in  were undertaken  to :  (1) stu d y  the
p o s s ib i l i t y  o f c o n tro l l in g  s ta lk  b o re rs  w ith  sy s tem ic  in s e c t ic id e s  
and to  determ ine i f  a  corresponding  y i e ld  in c re a s e  could  be 
o b ta in e d ; (2) e v a lu a te  the  in flu e n ce  o f  l e v e l s  o f  n i tro g e n ,  
po tassium  o r  phosphorus f e r t i l i z e r s  and d i f f e r e n t  com binations of 
th ese  on s t a l k  b o re r  damage to  r i c e ;  (3) determ ine the  e f f e c ts  o f 
co n s ta n t tem pera tu re  a t  14°C on egg h a tc h , p u p a l development and 
fecu n d ity  o f  th e  r ic e  s ta l k  b o re r ;  (4) s tudy  l a r v a l  d is p e r s a l  on 
r ic e  p la n ts  a f t e r  egg h a tc h  and (5) s tudy  the sex  r a t i o  and m ating 
fre q u e n c ie s  o f  r i c e  s t a l k  b o re rs  re a re d  in  th e  la b o ra to ry .
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REVIEW OF LITERATURE
Chem ical C o n tro l S tu d ie s
The f i r s t  g ra n u la r  i n s e c t ic id e  fo rm u la tio n  used w idely  fo r  
stem  b o re r  c o n tro l  i n  r i c e  was 6% gamma BHC [ 1 ,2 ,3 ,4 ,5 ,6 -  
h e x ach lo ro cy c lo h ex an e]. This fo rm u la tio n  has been used 
e x te n s iv e ly  fo r  c o n tr o l l in g  the  stem  b o re r s ,  £ .  s u p p re s s a lis  and
S. i n c e r tu l a s , by ap p ly ing  i t  to  r i c e  f i e ld s  in  i r r i g a t io n  w a te r  
(Anonymous, I n te r n a t io n a l  R ice R esearch I n s t i t u t e  (IKRI) 1963b 
and 1965b).
Gamma BHC a p p lie d  a t  the  r a t e s  2 and 3 kg. AI p e r  h e c ta re ,  
in  i r r i g a t io n  w a te r  has p ro v id ed  e f f e c t iv e  c o n tro l  o f  stem b o re r s  
f o r  50 and 80 days, r e s p e c t iv e ly ,  ( a f t e r  t ra n s p la n t in g )  on 
v a r i e t i e s  which m ature approx im ate ly  120 days a f t e r  they  a re  
t ra n s p la n te d .  Gamma BHC a p p lie d  t h i s  way has been shown to be 
more e f f e c t iv e  than 12 a p p lic a t io n s  o f e n d rin  sp ray  ap p lie d  a t  
weekly in te r v a l s  (Anonymous IRR1, 1964). Furtherm ore , gamma BHC 
has been re p o r te d  to  have a fu m ig a tio n  e f f e c t  on a d u lt  b o re rs  
when a p p lie d  a t  th e  r a t e  o f  0 .5  kg . AI p e r  h e c ta r e  (Anonymous 
IRRI, 1964). I t  was a ls o  found th a t  gamma BHC, when a p p lied  w ith  
i r r i g a t io n  w a te r  prov ided  r e s id u a l  b o re r  c o n tro l  fo r  3-4 weeks 
(Anonymous IRRI,1963b and 1964). However, i t  p rov ided  le s s  
c o n tro l  of Ŝ . in fe r e n s  than  £ .  s u p p re s s a lis  o r  S. i n c e r tu l a s .
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Workers a t  IRRI (Anonymous, 1964) re p o r te d  th a t  when used a t  
3 kg. AI p e r  h e c ta r e ,  l a r v a l  m o rta li ty  in c re a se d  as tim e o f p la n t  
exposure to  gamma BKC in c re a se d  and th a t  m o r ta l i ty  was 90 p e r  cen t 
a t  72 h o u rs , p ro v id in g  th a t  la rv a e  had fed on t r e a te d  p la n ts  fo r  
a t  l e a s t  24 h o u rs . There was no s ig n i f ic a n t  d if f e re n c e  in  l a r v a l  
m o r ta l i ty  when la rv a e  fed  more than 48 h o u rs , and 50 p e r  cen t o f  
th e  la rv a e  co n tinued  to  be  k i l l e d  fo r  as much as 30 days a f t e r  
tre a tm e n t. L a rv a l m o rta li ty  tended  to  be h ig h e s t  in  b a sa l  p a r t s  
o f  p la n t  t i s s u e s  and d e c lin e d  p ro g re s s iv e ly  in  p la n t  t i s s u e s  
f u r th e r  from the ground.
Workers a t  IRRI (Anonymous, 1966) re p o r te d  th a t  g ran u la r  
/jjN
fo rm u la tio n s  o f  D ia z in o n ^  [0, 0 -d ie th y l  0 - (2 - is o p ro p y l) -4  m ethyl-
(r)6 p y rim id in y l p h o sp h o ro th io a te ]  and B ir la n e  [2 -  ch lo ro  -  1 -  
(2 ,4 -d ic h lo ro p h e n y l)  v in y l d ie th y l  p h o sp h a te ] , when used a t  r a te s  
o f  3 k gs. AI p e r  h e c ta r e ,  c o n tro lle d  s e v e ra l  stem  b o re r  sp e c ie s  and 
the green  r ic e  le a fh o p p e r .N e p h o te ttix  s p . In  p o t t e s t s ,  bo th  
i n s e c t ic id e s  produced h igh  i n i t i a l  m o r ta l i ty  10 days a f t e r  
a p p lic a t io n .  However, 15 days a f t e r  a p p lic a t io n ,m o r ta l i ty  from 
D iaz in o n ®  had decreased  to  57% b u t B ir la n e ®  s t i l l  p rov ided  100% 
m o r ta l i ty .
( R)Both gamma BHC and D iazinonw  were re p o r te d  to  reduce dead 
h e a r ts  and W hiteheads in  r ic e  when a p p lie d  a t  20-30 day in te r v a l s  
a t  r a te s  e q u iv a le n t  to  0 .5 -2 .0  kgs. AI p e r  h e c ta re  (Anonymous IRRI,
1968). S e v e ra l compounds in c lu d in g  D ursban®  [0, 0 -d ie th y l  0 -3 , 
5 ,6 - t r i c h lo r o - 2 -p y r id y l  p h o sp h o ro th io a te )  were a lso  found to  
p ro v id e  e f f e c t iv e  stem  b o re r  c o n tro l .
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R ecen tly , D i t t r ic h  and L oncarevic  (1971) dem onstrated  th a t  
th e  ex p e rim en ta l compound, C-8514 [N (4 -c h lo ro -0 - to ly l) -N ,
N -dim ethyl form am idine] and i t s  desm ethyl an a lo g u e , when 
fo rm u la ted  as a 3% dust showed prom ise fo r  c o n tro l l in g  
C. s u p p r e s s a l i s . The in s e c t ic id e  C-8514 p rov ided  e f f e c t iv e  
c o n tro l  o f m ature eggs, f i r s t  s ta g e  la rv a e  and la rv a e  w ith in  
p la n t s .  When g ra n u la r  fo rm u la tio n s  were ap p lie d  a t  e i t h e r  4 o r 8 kg . 
AI p e r  h e c ta r e ,  c o n tro l  was m ain tained  fo r  as long as 16 days.
C arbofuran [ 2 ,3-D ihydro-2 , 2-D im ethyl-7  Benzofuranyl 
M ethylcarbam ate] has been dem onstra ted  to  p o ssess  a b road  spectrum  
of a c t i v i t y  to  in s e c t  s p e c ie s .  Apple e t  a l . (1969) o b ta in ed  
c o n tro l  o f th e  co rn  rootworm, D ia b ro tic a  lo n g !c o rn is  (S ay), w ith  
carb o fu ran  a p p lie d  as a band a p p lic a t io n  a t  a r a t e  o f 0 .84  kg. AI 
p e r  h e c ta r e .  The sou thw estern  corn  b o rer, D ia tra e a  g ra n d io s e lla  
Dyar,was c o n tro l le d  by app ly ing  c a rb o fu ran  3% g ran u les  a t  a r a te  
o f  0 .5  l b .  AI per acre  as a fo lia g e  a p p lic a t io n  or by app ly ing  
75% W.P. a t  0 .5 -1 .0  lb .  AI in  16 g a llo n s  of w ater per ac re  as a 
fo lia g e  a p p lic a t io n  (Henderson and D av is, 1970). G erhard t e t  a l .  
(1972) a ls o  re p o r te d  e f f e c t iv e  c o n tro l  o f  the  same s p e c ie s  w ith  
carb o fu ran  10% g ran u les  a p p lied  a t  th e  r a te  o f 1 .0  lb .  AI p e r a c re  
as a w horl a p p lic a t io n .  K eas te r  (1972) a ls o  found th a t  c a rb o fu ran  
10% g ran u le s  a t  th e  r a te  o f 1 .5 -2 .0  lb .  AI p e r  acre  provided  
e f f e c t iv e  c o n tro l  o f D. g ra n d io s e l la  when rased as a furrow  
a p p lic a t io n .  Janes and Green (1969) re p o r te d  th a t  f a l l  armyworm, 
S podoptera  f ru g ip e rd a  ( J .  E. S m ith ), and the  com  earworm,
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H e lio th is  zea (Boddie), can be c o n tro l le d  on sw eetcora  w ith  
carb o fu ran  sp ray  a t  r a te s  of 1 .0 -1 .5  lb .  AI p e r  ac re  in  
100 g a llo n s  of w a te r . K eas te r  (1969) used 50% W.P. carb o fu ran  
sp ray  a t  a  r a t e  o f  0 .75  lb .  AI p e r ac re  f o r  c o n tro l  o f  th e  
corn earworm, H. z e a . Edwards and B erry (1972) a p p lie d  
10% ca rb o fu ran  g ra n u la r  fo rm u la tio n  a t  the  r a te s  of 2 - ,  3 - ,  
and 4 - lb .  AI p e r a c re  as a  band a p p lic a t io n  and found th a t  a l l  
r a te s  p ro v id ed  e f f e c t iv e  c o n tro l  o f  th e  European co rn  b o re r ,
O s tr in ia  n u b i la l i s  (Hubner). C h alfan t (1969) e v a lu a ted  s e v e ra l  
in s e c t ic id e s  in  the  lab o ra to ry  u sing  a  l e a f -d ip  method and 
re p o r te d  t h a t  92% te c h n ic a l  carb o fu ran  was to x ic  to  la rv a e  of 
cabbage lo o p e r ,  T r ic h o p lu s ia  n i  (Hubner), and th e  soybean lo o p e r ,  
P seu d o p lu sia  in c lu d en s  (W alker).
Carbofuran has been recommended in  L o u is ian a  a t  th e  r a t e  
o f 0 .5  lb .  AI p er ac re  f o r  c o n tro l  o f  la rv a e  o f  th e  r i c e  w ater 
w e e v il, L is so rh o p tru s  o ry zo p h ilu s  K uschel, s in c e  1970. I t  was 
recommended a f t e r  r ic e  w a te r  w eev il p o p u la tio n s  became r e s i s ta n t  
to  a ld r in  (Graves e* a l . , 1966).
G rig a r ick  and Beards (1965) re p o r ted  m o r ta l i ty  of a d u lt  r ic e  
w a te r  w eev ils  as w e ll as a red u c tio n  o f la rv a e  in  greenhouse 
s tu d ie s .  The 40-60% a d u lt  m o r ta l i ty  was a sc r ib ed  to  sy stem ic  
a c t i v i t y  o f  carb o fu ran .
Workers a t  IRRI (Anonymous, 1969) t e s te d  ca rb o fu ran  a g a in s t  
th e  r ic e  stem b o re r ,  C. s u p p re s s a l i s . G ranu lar ca rb o fu ran  a p p lied  
a t  r a te s  o f 1 .5 , 2 .0  and 2 .5  kg. AI p e r  h e c ta re  a t  i n te r v a l s  o f
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20,30 and 40 d a y s ,r e s p e c t iv e ly  was found to  p ro v id e  h ig h ly  
e f f e c t iv e  c o n tr o l .  When a p p lie d  as a 0.5% f o l i a r  sp ra y , w ith  
900-1,300 l i t e r s  a p p lie d  p e r  h e c ta r e  a t  14-day in te r v a l s  u n t i l  
crop m a tu r ity ,  s ig n i f ic a n t ly  few er dead h e a r ts  were found in  
t re a te d  p lo ts  compared to  th a t  in  u n tre a te d  check p lo t s .  G rain 
y ie ld s  were a lso  found to  be s ig n i f ic a n t l y  h ig h e r  in  t r e a te d  
p lo ts .
The b io lo g ic a l  a c t i v i t y  o f ca rb o fu ran  has been s tu d ie d  on 
v a rio u s  crops by means o f  b io as sa y  t e s t s .  The r e s u l t s  have been 
v a r ia b le  due to  many f a c to rs  such as a p p lic a t io n  tim e (Negm a t  a l .
1969). They found th a t  when c a rb o fu ran  was a p p lie d  as a p re p la n t  
s o i l  t re a tm e n t,  i t  f a i l e d  to  c o n tro l  th e  sugarcane b o re r .  
A p p lica tio n  methods a lso  in flu e n c e d  in s e c t  c o n tro l  as shown by 
S c h u s te r  and B oling  (1969). They found th a t  s id e d re s s  and in  
furrow a p p lic a t io n  o f ca rb o fu ran  f a i l e d  to  c o n tro l  th e  green  
peach a p h id ,Myzus p e ra ic ae  (S u lz e r ) ,a n d  the  c o tto n  ap h id , Aphis 
g o ssy p ii  G lover, on c o tto n ,  b u t i t  was e f f e c t iv e  when a p p lie d  as 
a b ro a d c a s t t re a tm e n t.  Onsager (1969) a ls o  found th a t  b ro ad c a s t 
g ra n u la r  tre a tm e n ts  tended to  be more e f f e c t iv e  and le s s  
v a r ia b le  than  g ra n u la r  a p p lic a tio n s  made as band o r  s id e d re s s  
tre a tm e n ts  fo r  c o n tro l l in g  th e  P a c if ic  Coast wireworm, Limonius 
canus LeConte, on p o ta to  p l a n t s .  H a r r is  (1969) found th a t  in  
b o th  sandy loam and muck s o i l ,  c a rb o fu ran  re s id u e s  rem ained 
e f f e c t iv e  to  f i r s t  s ta g e  nymphs o f a common f i e l d  c r i c k e t ,
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A cheta pennsy lv an icu s  (B urm eister), f o r  16 weeks. Read (1969) 
found th a t  ca rb o fu ran  p e r s i s te d  fo r  a t  l e a s t  3 months in  
m in e ra l s o i l s  w ith  l i t t l e  o r  no lo s s  i n  to x ic i ty  to  th e  la rv ae  
o f cabbage m aggot,Hylemya b re s S ic a e  (B o u ch e),b u t appeared to  
breakdown ra p id ly  d uring  a l t e r n a t e  p e rio d s  of f re e z in g  and 
thaw ing o f  th e  s o i l .  Apple e t  a l . (1969) suggested  th a t  amount 
o f  r a i n f a l l  du rin g  th e  growing season  m ight a f f e c t  c o n tro l  
a c t i v i t y  of c a rb o fu ran ; th a t  in  t h e i r  t e s t s ,  th e  la rg e  amount 
o f r a i n f a l l ,  (1 5 .2 -2 6 .4  cm.) may have enhanced c o n tro l  of the  
N orthern  corn  rootworm, D. l o n g ic o m is . Bhirud and P i t r e  (1972) 
re p o r te d  from greenhouse s tu d ie s  w ith  a  le a fh o p p e r,  Dalbulus 
m aid is  (Delong and W olcott), t h a t  b io a c t iv i ty  o f  carb o fu ran  was 
found to  be g r e a te r  in  com  p la n te d  in  a l i g h t  s o i l  (sandy loam) 
than  th a t  in  h e a v ie r  s o i l s  ( s i l t  loam o r  s i l t y  c la y ) .  They a lso  
found th a t  c a rb o fu ran  perform ed b e s t  a t  the  h ig h e s t  s o i l-m o is tu re  
l e v e l  and was l e s s  e f f e c t i v e  a t  the  low er s o i l -m o is tu re  le v e ls  when 
a p p lie d  as a furrow  tre a tm e n t a t  th e  r a t e  o f  1 .0  lb .  AI p e r a c re .
The r e s id u a l  a c t i v i t y  o f  ca rb o fu ran  has been s tu d ie d  fo r  
some in s e c t  s p e c ie s .  Rice seed  t r e a te d  w ith  ca rb o fu ran  a t  r a te s  
o f  0 .5  o r  1 .0  lb .  AI p e r  100 lb .  of seed  p ro v id ed  100% m o rta li ty  
to  Sogatodes o r iz i c o l a  (Muir) f o r  10-18 days (Showers e t  a l .  1965). 
M itra  e t  a l .  (1970) a lso  showed th a t  p reso ak in g  r ic e  seed lin g s  fo r  
6 ho u rs  p r io r  to  t r a n s p la n t  i n  a  s o lu t io n  o f  ca rb o fu ran  e q u iv a len t 
to  16 .0  gm. p e r 4-6  l i t e r  o f  w a te r  caused 100% m o r ta l i ty  o f the  
g reen  r ic e  le a fh o p p e r,  N e p h o te tt ix  s p . ,  f o r  as much as 30 days 
a f t e r  t r a n s p la n t in g .
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Bowling (1970) concluded t h a t  uptake o f  c a rb o fu ran  was by 
a b so rp tio n  and t ra n s lo c a t io n  through th e  ro o ts  and le a fs h e a th . 
However, he s ta t e d  t h a t  more carb o fu ran  was r e ta in e d  in  the 
s o i l  th an  in  th e  r ic e  p la n t s .
E f fe c ts  o f  F e r t i l i z a t i o n  on I n s e c t  Damage
S o i l  f e r t i l i t y  le v e ls  in  s e v e ra l  c rops have been dem onstrated 
to  have a  marked e f f e c t  on in s e c t  p o p u la t io n s . Mumford (1931) 
was among th e  f i r s t  to  emphasize the  va lu e  o f  in v e s t ig a t io n s  on 
th e  r e la t io n s h ip s  o f  s o i l  n u t r ie n ts  and in s e c t  p o p u la tio n s .
Working w ith  the b e e t  lea fh o p p e r, C i r c u l i f e r  te n e l lu s  (B aker), he 
dem onstra ted  t h a t  rep ro d u c tio n  was h e a v ie r  on b e e t  p la n ts  w ith  sap 
h ig h  in  n itro g e n  th an  in  th o se  w ith  low n i tro g e n  sap le v e l s .
S im ila r  r e s u l t s  w ere rep o r ted  fo r  th e  cabbage ap h id , B revicoryne 
b ra s s ic a e  (L in n a e u s), on cabbage (E vans,1 9 3 8 ) ,w ith  th e  co tto n  aphid , 
Aphis g o s s y p ii  G lover,on  co tto n  (McGarr 1942,1943 and I s le y  1946), 
and w ith  th e  pea aphid A cyrthosiphon pisum (H a rris )  on peas (M a lta is , 
1951). However T ay lo r e t  a l .  (1952) dem onstrated  by t h e i r  s tu d ie s  
t h a t  rep ro d u c tio n  o f  pea aph ids on peas and th e  p o ta to  ap h id ,
Macrosiphurn e u p h o rb ia  (Thomas) on p o ta to e s  was n o t h e a v ie r  on 
p la n ts  w ith  sap h ig h  in  n itro g e n .
Houser and Huber (1929) s ta t e d  th a t  one o f  th e  m ajor f a c to rs  
a f f e c t in g  th e  c o n c e n tra tio n  o f the  European co rn  b o re r ,  _0. 
n u b i l a l i s , i n  c e r ta in  a reas  o f  f i e l d s  was due to  the  q u a n ti ty  and 
q u a li ty  o f co m  p la n ts  produced in  th o se  a re a s .  They suggested
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t h a t  p la n t  n u t r i t i o n  g re a t ly  in flu e n ce d  the e s tab lish m en t and 
s u rv iv a l  o f  la rv a e  o f  th is  s p e c ie s .  Huber (1961) dem onstrated 
t h a t  q u a l i ty  and q u a n ti ty  of food a v a ila b le  to  th e  la rv a e  of the  
European co m  b o re r  was an im p o rtan t f a c t c r  in  t h e i r  s u rv iv a l  
and th a t  s o i l  f e r t i l i t y  was a  major f a c to r  in  in flu e n c in g  the  
a v a ila b le  food. T ay lo r ej: a l .  (1952) rep o r ted  th a t  s u rv iv a l  of 
European com  b o re r  la rv a e  was g r e a te r  in  com  f ie ld s  w ith  
v igo ro u s growing p la n ts  th an  in  n u t r i t i o n a l l y  d e f ic ie n t  p la n ts  
o f  the  same age. S co tt ejt a l .  (1965) w orking w ith  t h i s  same 
i n s e c t  concluded  th a t  h igh  n itro g e n  in c re a se d  l a r v a l  s u rv iv a l .
A c o r r e la t io n  o f s o i l  n u t r ie n ts  w ith  p o p u la tio n  o f  th e  
greenbug, S ch izaph is graminum (R ondani), has been re p o r te d . 
Haseman (1946) dem onstrated  th a t  t h i s  sp e c ie s  d id  no t su rv iv e  
a f t e r  10 g e n e ra tio n s  when rea re d  on w heat p la n ts  d e f ic ie n t  in  
n itro g e n  and i ro n .
G aines (1932, 1933) re p o r te d  t h a t  o v ip o s i tio n  by the 
bollw orm , II. z e a . and r a te s  o f p la n t  growth were c lo se ly  
c o r r e la te d .  He s ta t e d  th a t  su c c u le n t,  r a p id ly  growing c o tto n  was 
p re fe r re d  fo r  o v ip o s itio n  by th is  i n s e c t .  Adkisson (1958) 
o bserved  s ig n i f ic a n t  in c re a se s  in  numbers o f  bollworm la rv a e  in  
p lo ts  which rec e iv ed  h igh  le v e ls  o f f e r t i l i z a t i o n .
M is t r ic  (1968) found th a t  b o th  c o tto n  y ie ld  and b o l l  w eev il, 
Anthonomus g ran d is  Boheman, damage to  th e  sq u a re , bloom and b o l l  
in c re a se d  as n i tro g e n  f e r t i l i z a t i o n  was in c re a se d  from 35-105 lb . 
p e r  a c re .
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S ta rk s  e£  a l .  (1971) s tu d ie d  th e  in flu e n c e  o f s o i l  f e r t i l i t y  
on th e  damage caused by th e  sp o tte d  s ta l k  b o re r ,  Chilo  zo n e llu s  
(Swinhoe) to  g ra in  sorghum. They found t h a t  b o th  n i tro g e n  and 
phosphorus f e r t i l i z e r  in c re a se d  g ra in  y i e ld .  However, b o re r  
damage in c re a se d  w ith  th e  in c re a se d  r a te s  o f  f e r t i l i z a t i o n .
Bowling (1963) in v e s t ig a te d  th e  e f f e c t s  o f  4 le v e ls  of 
n itro g e n  on p o p u la tio n  le v e ls  o f th e  r ic e  w a te r  w e e v il, L_. 
o ry z o p h ilu s . His r e s u l t s  showed th a t  th e  l a r v a l  p o p u la tio n  
in c re a se d  w ith  each increm ent o f in c re a se  i n  n i tro g e n .  G iffo rd  
e t  a l . (1968) rep o r ted  r e s u l t s  t h a t  were s im ila r  to  th o se  rep o r ted  
by Bowling.
S o il  f e r t i l i t y  has been re p o r te d  to  have an e f f e c t  on 
p o p u la tio n  le v e l s  o f  r ic e  stem  b o re r s .  I s h i i  and H irano (1958, 
1959) n o ted  th a t  r ic e  f ie ld s  which had rec e iv ed  heavy r a t e s  o f 
n itro g e n  were se v e re ly  damaged by stem  b o re r s .  They a lso  
re p o r te d  t h a t  la rv a e  o f  £ . s u p p re s s a lis  which had developed on 
p la n ts  c u ltu re d  on n itro g e n  r ic h  s o i l s  were h e a v ie r  and had a 
h ig h e r  s u rv iv a l  r a t e  than  th o se  rea re d  on p la n t s  in  n itro g e n  poor 
s o i l .  Phosphorus was found to  a f f e c t  the  developm ent of r ic e  
stem  b o re r  la rv a e  through i t s  in f lu e n c e  on the  n u t r i t i o n a l  
c o n d itio n  o f  the  p la n t  but po tass iu m  was found to  have no 
in f lu e n c e  on la rv a e  o f  C. s u p p re s s a l is  (H irano and I s h i i  1959, 
1961).
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H lrano (1964) rep o r ted  t h a t  r ic e  p l r n t s  c u ltu re d  on a 
n itro g e n  r ic h  s u b s tr a te  p ro v id ed  a fav o ra b le  n u t r i t i o n a l  co n d itio n  
fo r  £ .  s u p p re s s a l is  la rv a e .  I t  was p o s tu la te d  th a t  h e a v ie r  r a t e s  
o f  n itro g e n  p o s s ib ly  produced a g r e a te r  c o n c e n tra tio n  o f p ro te in  
and amino a c id  compounds in  th e  food p la n t  which r e s u l te d  in  a 
more s u i t a b le  n u t r i t i o n a l  c o n d itio n  fo r  th e  la rv a e .
R e su lts  o f  f i e l d  t e s t s  a t  th e  C e n tra l R ice R esearch I n s t i t u t e  
(Anonymous 1963a, 1965a) showed th a t  the  p e rcen tag e  of
W hiteheads caused in  r i c e  p lo ts  by J3. i n c e r tu l a s  in c re a se d  w ith  
h e a v ie r  r a te s  o f  n i tro g e n ,  when a p p lie d  as a b a s a l  d re s s in g .
When n i tro g e n  was a p p lie d  in  s p l i t  a p p lic a tio n s  as b a s a l  and top 
d r e s s in g ,th e  p e rcen tag e  o f w hiteheads was l e s s  th an  when the  same 
amount o f n i tro g e n  was a p p lie d  in  one a p p lic a t io n  as a b a s a l  
a p p lic a t io n .  Also when th e  f e r t i l i z e r  was a p p lie d  as a su rfa c e  
o r  su b su rfa c e  a p p lic a t io n ,  b o re r  damage was g r e a te r  than  when a 
s p l i t  a p p lic a t io n  was used . I s r a e l  e t  a l . (1965) re p o r te d  th a t  
t h e i r  f i e l d  and la b o ra to ry  s tu d ie s  showed an in c re a se  in  
in c id en ce  o f  stem  b o re r  damage a t  th e  heading  s ta g e  in  p ro p o rtio n  
to  th e  amount o f n i tro g e n  ap p lie d  as f e r t i l i z e r .
L a rv a l D isp e rsa l
A review  o f th e  l i t e r a t u r e  f a i l e d  to  show p rev io u s  work on 
l a r v a l  d i s p e r s a l  o f JC. p l e j a d e l lu s . However, s tu d ie s  have been 
conducted on r e l a te d  b o re r  s p e c ie s .  M ihara (1929) s ta t e d  th a t  
la rv a e  o f  C. s u p p re s s a l is  d isp e rsed  more during  th e  in te rm e d ia te  
s ta g e s  th an  in  th e  e a r ly  o r  o ld e r  s ta g e s .  On th e  o th e r  hand
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Miyamoto (1951) observed  two p hases o f  d i s p e r s a l  w ith  t h i s  same 
in s e c t .  He found th a t  one phase occu rred  in  the  second 
g e n e ra t io n  from th e  20th to  th e  30th day a f t e r  h a tch in g  and a 
second phase o ccu rred  about 50 days a f t e r  h a tc h in g . Furtherm ore , 
he s ta t e d  t h a t  the  la rv a e  l iv e  g reg a ro u s ly  du rin g  the  f i r s t  
th re e  s ta g e s  and d isp e rs e  i n  l a t e r  s ta g e s .
F a c to rs  a f f e c t in g  the  im pulse  o f d i s p e r s a l  have been s tu d ie d  
by s e v e ra l  w orkers. Miyamoto (1951) su g g ested  th a t  th e  e a r ly  
phase o f  d i s p e r s a l  among th e  young la rv a e  i s  p a r t l y  due to  the  
d e s tru c t io n  o f the  in f e s te d  stem  by l a r v a l  feed in g  th ereb y , 
cau sin g  the  la rv a e  to  d is p e r s e .  He f u r th e r  su g g ested  th a t  th e  
second phase o f d i s p e r s a l  may occur because  th e  stems of 
m atured p la n ts  became u n s u ita b le  as food fo r  th e  la rv a e . T his 
i s  su p p o rted  by th e  ra p id  in c re a se  o f  in ju re d  stem s t h a t  c o n ta in  
no la rv a e  which he re p o r te d  to  occur 50 days a f t e r  i n f e s ta t io n .  
Kawada (1950), Sato and Morimoto (1962), on th e  o th e r  hand, 
re p o r te d  t h a t  f i r s t  g e n e ra t io n  la rv a e  d isp e rsed  from th e  m other 
stem  a t  an e a r l i e r  tim e and su g g ested  th a t  t h i s  was due p ro b ab ly  
to  th e  developm ental s ta g e  o f  th e  r ic e  p la n t .  T su tsu i (1954) 
o bserved  th a t  second g e n e ra t io n  JC. s u p p re s s a lis  la rv a e  d isp e rse d  
from th e  m other stem  on th e  15th  to  18th  day when the  la rv a e  
i n fe s te d  r i c e  p la n ts  in  th e  h ead ing  s ta g e  bu t la rv a e  i n f e s t i n g  
p la n t s  b e fo re  heading  rem ained lo n g er w ith in  th e  m other stem  on 
which th e  egg mass was p la c e d . Sato and Morimoto (1962) found 
th a t  second g e n e ra tio n  la rv a e  o f  t h i s  i n s e c t  d isp e rsed  about 
15 days a f t e r  h a tc h in g .
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D istance o f  l a r v a l  d isp e rs io n  o f  £ .  s u p p re s s a lis  has been 
s tu d ie d  by Jepson  (1954). He found th a t  th e  la rv a e  seldom move 
f a r th e r  th an  5 f e e t  from t h e i r  h a tc h in g  lo c a t io n .  M ihara (1929) 
s ta t e d  th a t  th e  mean range o f d is p e r s a l  i s  1 .5  f t .  and th e  
maximum movement i s  4 .0  f t .  In  s tu d y in g  l a r v a l  beh av io r o f
C. s u p p r e s s a l i s . Yamazaki and H a ta i (1960) found th a t  a f t e r  the 
eggs h a tch ed  la rv a e  moved as a group and b ored  in to  th e  stem on 
which the egg mass had h a tch ed . They s ta t e d  t h a t  the  young la rv a e  
may sp read  to  o th e r  stem s o f th e  same p la n t  b u t  seldom to  those 
o f  o th e r  p la n t s .  R e su lts  from o th e r  s tu d ie s  (Anonymous IRRI, 1967) 
showed th a t  d u rin g  th e  f i r s t  12 days a f t e r  i n f e s ta t io n  most la rv a e  
could  s t i l l  be found on th e  same p la n t  on which they  had been 
p lac e d . However, a f t e r  t h a t  p e rio d  o f tim e th e i r  numbers 
d e c lin e d  on th e  p la n t  t h a t  had o r ig in a l ly  been in fe s te d  and 
in c re a se d  on su rro u n d in g  p la n t s .  In  l a t e r  o b s e rv a tio n s , most 
la rv a e  were reco v e red  from p la n ts  in  h i l l s  su rro u n d in g  th e  one 
th a t  had o r ig in a l ly  been in fe s te d  w ith  la rv a e .  The l a r v a l  
d i s t r ib u t io n  ex tended  up to  4 h i l l s  (ca . 3 f t . )  from 
t h e i r  o r ig in a l  l o c a t io n .
K a tiy a r  (1964) s tu d ie d  d is p e r s a l  o f  z o n e llu s  on 
co rn . He concluded t h a t  egg la y in g  s i t e s  in  r e l a t i o n  to  p la n t  
age was the  prim ary  f a c to r  de te rm in ing  la r v a l  d isp e rs io n .
He su g g ested  t h a t  th e  e x te n t  of d isp e rs io n  of the  e a r ly  s ta g e  
la rv a e  h a tc h in g  from egg m asses which had been d ep o s ited  on the
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c e n tr a l  s h o o t,  Is  very  lim ite d  owing to  the ready a v a i l a b i l i t y  
o f  food , whereas e a r ly  s ta g e  la rv a e  h a tc h in g  from egg masses 
on the  low er lea v e s  d isp e rsed  im m ediately  a f t e r  h a tc h in g .
E f fe c ts  o f  Tem perature on Eggs and Pupae
The e f f e c t s  o f  tem p era tu re  on eggs and on pupae have been 
s tu d ie d  f o r  s e v e ra l  in s e c t  s p e c ie s .  H a rr ie s  (1944) s tu d ie d  the 
d i f f e r e n t i a l  e f f e c t s  o f tem peratu re  on egg development of th e  
b e e t  le a fh o p p e r,  C i r c u l i f e r  t e n e l lu s . He found th a t  i f  
eggs were s u b je c te d  to  9°F fo r  v a ry in g  p e r io d s ,  development 
would be  com pleted in  l e s s  time th an  would be the  case i f  a 
c o n s ta n t  tem p era tu re  tre a tm e n t was used .
L indsay  (1954) s tu d ie d  th e  in flu e n c e  o f  tem peratu re  on 
embryonic developm ent of th e  p a le  w estern  cutworm, A gro tis  
o r th o g o n ia  M orrison ,by  exposing f re s h ly  d e p o sited  eggs to  
35°C f o r  3 .5 - ,  7- and 14-days and then t r a n s f e r r in g  them to  30°C 
fo r  com pletion  o f t h e i r  in cu b a tio n  p e rio d . R esu lts  o f h i s  t e s t s  
showed t h a t  embryos of the  3 .5 -d ay  group com pleted development 
and norm al h a tc h in g  o ccu rred . No n a tu r a l  h a tch in g  took p la c e  in  
e i t h e r  th e  7- o r  th e  14-day group. He f u r th e r  s tu d ie d  the 
e f f e c t  o f  co ld  tem peratu re  on eggs of t h i s  sp e c ie s  by s u b je c t in g  
f re s h ly  d e p o s ite d  eggs to  5°C f o r  1 - ,  2 - ,  4 - ,  8 - , 16- and 32-days. 
R e su lts  o f  t h is  s tudy  showed no e f f e c t  on embryonic development 
a f t e r  2-days o f  exposure provided  th e  eggs were then  removed and 
h e ld  a t  30°C. A fte r  2 days, egg h a tch  d ecreased  as exposure tim e
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In cre a sed  and a l l  eggs f a i l e d  to  h a tc h  a f t e r  32 days. He a lso  
found th a t  i f  eggs were h e ld  a t  30°C fo r  5 days and then  exposed 
to  5°C, m ost embryos would develop and norm al egg h a tc h  would 
occu r.
Shorey e t  a l .  (1962) found th a t  em bryogenesis o f  th e  cabbage 
lo o p e r , T. n i ,  can be supp ressed  w ith o u t a f f e c t in g  v i a b i l i t y  by 
s to r in g  the  eggs a t  57°F fo r  12 days. Furtherm ore , K ishaba and 
Henneberry (1966) found th a t  s to ra g e  o f cabbage lo o p er  eggs a t  
41 + 1°F fo r  one week d id  no t a f f e c t  t h e i r  v i a b i l i t y ,  b u t w ith  
lo n g er s to ra g e ,  v i a b i l i t y  decreased  r a p id ly .  When eggs were a llow ed 
to  m ature f o r  1 to  3 days and th en  s to re d  a t  51 + 1°F v i a b i l i t y  was 
n o t a ff e c te d  in  th e  1 - o r  3-day o ld  eggs b u t was dec reased  s l i g h t ly  
in  eggs two days o f  age.
I t  was found by David and G ard iner (1962) th a t  egg h a tc h  o f 
the  im ported  cabbageworm, P i e r i s  rap ae  (L in n aeu s), can be delayed  
15-17 days by h o ld in g  f re s h ly  o v ip o s ite d  eggs a t  12.5°C . They 
a lso  found th a t  eggs l e s s  than  one hour o ld  s to re d  a t  3.5°C would 
n o t h a tc h  w h ile  3-day o ld  eggs would h a tch  a f t e r  10 days of 
s to r a g e .
S tu d ie s  by H e in rich s  and Matheny (1969) on 3 sp e c ie s  o f sod 
webworms showed th a t  tem p era tu res  o f  15°C could d e lay  egg h a tch  
fo r  about 2 weeks w ith o u t any e f f e c t  on h a tc h a b i l i ty .  They 
l a t e r  (1971) re p o r te d  e f f e c t s  of 3 tem p era tu res  (0°C, 10°C and 
45°C) coupled w ith  4 exp o su re  tim es ( 8 - h r . , 1 - ,  2 - and 5-days)
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on th e  development o f  eggs from 12 sp e c ie s  o f sod webworms.
They found th a t  exposure o f  s h o r t  d u ra t io n  (8 -h r .)  d id  n o t 
s ig n i f ic a n t l y  a f f e c t  egg h a tc h . However, p ro longed exposure 
(2 -  and 5 -days) r e s u l te d  in  a s ig n i f ic a n t  d ecrease  in  egg 
h a tc h  a t  0°C.
The th re sh o ld  tem p era tu re  f o r  developm ent o f £ . s u p p re s s a lis  
eggs has been re p o r te d  to  be 10° -  20°C (Harukawa et^ a l . 1931; 
Doke, 1936). A lthough S_. in c e r tu lu s  eggs showed some development 
a t  13°C»Lin e t  a l .  (1959) dem onstra ted  th a t  norm al h a tc h in g  
would occur only  a t  tem p era tu res  g r e a te r  than 16°C. In  b o th  
s p e c ie s  in c u b a tio n  p e rio d  d ec reased  w ith  an in c re a se  in  
tem p era tu re  u n t i l  30°C was reach ed . At tem p era tu res  o f 30°-35°C, 
the  in c u b a tio n  p e rio d  was found to  be leng thened  (Harukawa e t  a l . 
1931; Doke, 1936; L in e t  a l .  1959).
Doke (1936) f u r th e r  found th a t  p e r cent h a tch  of 
s u p p re s s a l is  was reduced when hum idity  was le s s  than  70 p e r ce n t. 
A la rg e  p e rcen tag e  o f the  eggs h e ld  a t  50-57% r e l a t i v e  hum idity  
com pleted embryonic developm ent b u t th e  la rv a e  d ied  b e fo re  they  
emerged from the egg s h e l l .  Doke s ta t e d  th a t  th e  optimum 
c o n d itio n s  f o r  h a tc h in g  o f t h is  i n s e c t  were a tem pera tu re  range 
o f  21°-33°C and a  r e l a t i v e  hum idity  o f 90-100 p e r  c e n t. He 
f u r th e r  found th a t  eggs could  h a tc h  under a wide range o f 
tem p a ra tu re s  (10°-33°C) b u t  th e  r e l a t i v e  hum idity  range was more 
c r i t i c a l  (70-100%).
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Low Tem perature E f fe c ts  on R ice S ta lk  B orer Pupae
The e f f e c t  o f low tem p era tu re  on pupae o f s e v e ra l  
lep id o p te ro u s  In s e c ts  has been s tu d ie d .  Sanderson (1910) found 
t h a t  pupae o f th e  e a s te rn  t e n t  c a t e r p i l l a r . Malacosoma americanum 
(F a b ric iu s ) ,  d ied  when exposed to  tem p era tu res  o f  10°-12°C during  
th e  pupal s ta g e .  He a ls o  found th a t  pupae o f ye llo w  mealworm, 
Tenebrio  m o l i to r , m nnat^ e ,w ere n o t k i l l e d  a t  t h i s  tem p era tu re  
b u t th ey  f a i l e d  to  tran sfo rm  in to  a d u lt s .
H ussien et^ a l .  (1961) ex tended  th e  p upal s ta g e  o f th e  pink  
bollw orm , P e c tin o p h o ra  g o s s y p ie l la  (S au n d ers ) , from 7 days when h e ld  
a t  30°C to  20 days when h e ld  a t  18°C w ith o u t a d v e rse ly  a f f e c t in g  
th e  p e rc e n tag e  o f a d u lts  th a t  em erged. However, th ey  found 
th a t  exposure to  9°C f o r  24 days o r  lo n g e r  reduced  th e  p ercen tag e  
o f  em erging a d u l t s .  Abnormal a d u lts  emerged in  h ig h  p ro p o rtio n  
from pupae when they  w ere h e ld  more than  12 days a t  20°C. Hussien 
e t  a l . (1962) re p o r te d  t h a t  th e  moths which emerged from pupae 
h e ld  a t  9°C f o r  12 days had a s h o r te r  l i f e  span th an  a d u lts  
emerging from pupae t h a t  had been h e ld  a t  a c o n s ta n t  30°C. These 
workers f u r th e r  dem onstra ted  t h a t  a d u lts  em erging from pupae 
h e ld  a t  30°C and then  h e ld  a t  18°C l iv e d  tw ice as long as th o se  
from pupae h e ld  a t  30°C and then  a t  22°C.
Richmond e t  a l .  (1972) exposed 5-7 day o ld  pupae o f th e  p ink  
bollworm , J?. g o s s y p ie l la . to  10°C and 15.6°C f o r  1 - ,  2 - ,  4 -  and
7-days and th en  t r a n s fe r r e d  them to  a  c o n s ta n t  30°C. T h e ir
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r e s u l t s  showed th a t  when s to re d  a t  10°C fo r  4-7 days emergence 
was i n h ib i te d ,  and when k ep t f o r  1 o r 2 days a t  t h i s  tem perature  
th e  moths emerged norm ally . Longer p e rio d s  o f  s to ra g e  a t  10°C 
ad v e rse ly  a f f e c te d  a d u lt  em ergence. C onsiderable  moth emergence 
was observed  when pupae were s to re d  a t  15 .6° fo r  lo n g er than 
1 day. Those t h a t  were s to r e d  f o r  seven days a t  t h i s  tem p era tu re , 
b e fo re  they  emerged, were found to  have a red u c tio n  in  fec u n d ity .
Harukawa e t  a l .  (1931) observed th a t  pupae of £ . su p p re s s a lis  
developed a t  12°C b u t th e  developm ental r a te  was very  slow. 
M iy ash ita  (1963) re p o r te d  th a t  th e  th re sh o ld  tem pera tu re  fo r  
pupal developm ent o f t h i s  same sp e c ie s  was 10°C. Furtherm ore, i t  
was found by Doke (1936); and Harukawa e t  a l .  (1931) t h a t  pupal 
developm ent fo r  jC. s u p p re s s a l is  in c re a se d  a t  a l in e a r  r a t e  from 
15°-30°C w ith  10-100 p e r cen t r e l a t i v e  hum idity . However, 
deformed moths were observed to  emerge from pupae k e p t a t  e i t h e r  
ex trem ely  low o r  h igh  tem p era tu res  o r  a t  low hum id ity . Doke (1936) 
rep o r ted  t h a t  th e  optimum fo r  a d u lt  emergence i s  c o n s id e red  to  be 
25°C -  26°C w ith  a r e l a t i v e  hum idity  o f  100%.
K aburaki e t  a l . (1939) re p o r te d  th a t  pupae of <C. s u p p re s s a lis  
l iv e d  more than  90 days when k e p t a t  13.1°C b u t d ied  w ith o u t 
em erging.
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M ating Frequency o f R ice S ta lk  B orers
Anderson (1950) observed  m ating h a b its  o f the sod webworm, 
Crambus d o r s ip u n c te l lu s  , and re p o r te d  t h a t  th e  moths mate more 
th an  once d uring  th e  seaso n  and th a t  they may mate rep e a te d ly .
He a ls o  s ta t e d  th a t  m ales o f te n  outnumber th e  fem ales.
Shorey e t  a l .  (1962) s tu d ie d  th e  frequency of m ating o f the
cabbage lo o p e r ,  T̂ . n i ,  in  th e  greenhouse. R e su lts  from
d is s e c tio n s  o f  94 fem ales showed th ey  may mate as many as 6 tim es
b u t th e  average was 2 tim es p e r  fem ale .
R e su lts  from t e s t s  conducted a t  th e  I n te r n a t io n a l  Rice 
R esearch  I n s t i t u t e  (Anonymous,IRRI 1965b and 1966) showed t h a t  when 
f i e l d  c o lle c te d  fem ale moths o f  £ .  s u p p re s s a l is  were d is s e c te d ,
12 .7  p e r  c e n t were found to  co n ta in  no sperm atophores. Of th o se  
th a t  had m ated, 60, 21 .7  and 14.5 p e r  cent were found to  have mated 
1, 2 and 3 tim es, r e s p e c tiv e ly .  They a lso  found th a t  S.. in c e r tu la s  
and S_. in n o ta ta  fem ales mated only  once w hile  _S. in fe re n s  may 
mate as many as 3 tim es. F u r th e r  work showed t h a t  when male and 
fem ale C. s u p p re s s a lis  w ere c a g ed ,th e  number o f tim es a fem ale 
m ated in c re a se d  as th e  r a t i o  of m ales to  fem ales in c re a se d . When 
10-15 m ales were caged w ith  1 fem a le ,th e  fem ale norm ally  was mated 
2 tim e s. On th e  o th e r  hand, when two o r more fem ales were caged 
w ith  a  s in g le  m a le ,20-30 p e r  cen t o f  th e  fem ale moths remained 
unm ated.
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MATERIALS AND METHODS
E f fe c t  o f Chemical C on tro l of R ice S ta lk  B orers on Y ield
The f ie l d  experim ents were conducted a t  th e  Rice Experim ent 
S ta t io n ,  Crowley, L o u is ian a  during  th e  summers o f  1970 and 1971. 
T est p lo ts  were s e t  up in  a  randomized b lo ck  d e s ig n . S a tu rn  
v a r ie ty  of r ic e  was seeded  in  p lo ts  22 x 50 f t .  in  s iz e  a t  a 
seed in g  r a t e  of 100 lb s .  o f  seed  p e r  a c re .  P la n tin g s  were made 
w ith  a g ra in  d r i l l  w ith  each p lo t  c o n s is t in g  o f  3 d r i l l  s t r i p s .
In  o rd e r  to  p rev e n t in s e c t ic id e  con tam ina tion  among t re a tm e n ts ,  
p lo ts  were in d iv id u a lly  lev e e d . The 1970 experim ent was p lan te d  
June 10 and the 1971 experim ent on June 2. C u ltu ra l  p r a c t ic e s  
m ain tained  were s im ila r  to  th o se  p ra c t ic e d  by commercial r ic e  
grow ers. The h e rb ic id e  p ro p a n il  (3 , 4 -d ic h lo ro p ro p io n a n ilid e )  
was a p p lie d  a t  th e  r a te  of 4 lb .  Al p e r  ac re  3-4 days b e fo re  
flo o d in g . A perm anent f lo o d  was ap p lie d  to  th e  1970 experim ent 
on Ju ly  9 and th e  1971 experim ent was flooded  J u ly  8. F e r t i l i z e r  
was a p p lie d  to  b o th  experim ents on th e  day o f f lo o d in g  a t  a r a te  
o f  500 lb .  o f 16 -8 -8  (N-P-K) p e r  a c re .
I n s e c t ic id e s  used in  th e  1970 t e s t  in c lu d e d  c a rb o fu ran  
fo rm ula ted  as a 3% sand co re  g ran u le  and TEMIK ®  form ulated  as a 
10% ch a rc o a l g ran u le . The in s e c t ic id e  tre a tm e n ts  and tim es of 
a p p lic a t io n  were as fo llo w s: (1) ca rb o fu ran  a p p lied  a t  a r a te  o f
1 lb .  Al p e r a c re  a t  f lo o d  p lu s  a second a p p lic a t io n  o f  1 lb .
22
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42 days l a t e r ;  (2) carb o fu ran  a p p lie d  a t  0 .5  lb .  Al per acre  
a t  f lo o d ; (3) T em ik ^  a p p lie d  a t  1 lb . Al p e r  a c re  a t  f lo o d  p lu s  
a second a p p lic a t io n  42 days l a t e r ;  and (4) u n tre a te d  check.
D ata from th e  1970 study in d ic a te d  t h a t  Temik® did n o t p rov ide  
a s a t i s f a c to r y  r e d u c tio n  of r ic e  s ta lk  b o re r  la rv a e  and i t  was 
d e le te d  from th e  1971 t e s t .  T h e re fo re , th e  1971 s tudy  included  
th e  fo llo w in g  tre a tm e n ts :  (1) ca rb o fu ran  a p p lie d  a t  th e  r a t e  of
0 .5  l b .  Al p e r  ac re  a t  flo o d  p lu s  an a d d it io n  o f  1 lb .  a t  42 days; 
(2) carb o fu ran  a p p lie d  a t  f lo o d  using  a  r a t e  o f  1 lb .  Al p e r 
a c re ;  and (3) an u n tre a te d  check.
The f i r s t  a p p lic a tio n s  o f in s e c t ic id e  were a p p lied  in  1970 
by u sing  a  4 f t .  Gandy f e r t i l i z e r  a p p lic a to r  th a t  had been 
c a l ib ra te d  to  d e l iv e r  the  a p p ro p r ia te  r a t e s  of i n s e c t ic id e s .  In  
1971,th e  i n i t i a l  in s e c t ic id e  a p p lic a t io n  was made by u sing  a 
g ra n u la r  a p p lic a to r  as d e scrib ed  by Henderson (1962). During both  
1970 and 1 971 ,experim en ts in s e c t ic id e  was a p p lied  to  the  
a p p ro p r ia te  tre a tm e n ts  a t  42 days by u sing  a q u a r t  j a r  w ith  sm all 
h o les  in  th e  l i d .  The in s e c t ic id e  was hand shaken on th e  p lo ts  
and to  h e lp  in su re  u n ifo rm ity  o f  a p p lic a t io n ,  th re e  p asses were 
made over each p lo t .
Rice w a te r  w ee v il l a r v a l  p o p u la tio n s  were determ ined 21 days 
a f t e r  th e  r i c e  was flo o d ed . T h is  e v a lu a tio n  was made in  an 
a ttem p t to  s e p a ra te  d i f fe re n c e s  in  y ie ld  response  from r ic e  w a te r  
w eev il c o n tro l  and s t a l k  b o re r  c o n tro l  by m easuring y ie ld
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d iffe re n c e s  in  p lo ts  where only r ic e  w ater w eev il c o n tro l  was 
o b ta in e d  and in  p lo ts  where b o th  r i c s  w a te r  w eev il and b o rer  
c o n tro l  was o b ta in e d . D eterm in a tio n s  were made by tak in g  
th re e  3 5 /8  in .  d iam eter c y l in d r ic a l  cores from each p lo t  to  a  
depth  o f  4 in ch e s . The s o i l  and la rv a e  were washed from the  
p la n t  ro o ts  in to  a 42-mesh w ire  screen ed  b u ck e t which allow ed 
most o f  th e  s o i l  p a r t i c l e s  to  p ass  through b u t r e ta in e d  the 
la rv a e .  The screen ed  b u ck e ts  c o n ta in in g  the  la rv a e  w ere then  
p laced  in to  a s a tu ra te d  s a l t  s o lu t io n  which caused th e  la rv a e  
and pupae to  f l o a t  to  th e  s u rfa c e  to  be counted.
B ice s ta lk  b o re r  l a r v a l  i n f e s ta t io n s  and damage d e te rm in a tio n s  
were made 60-65 days a f t e r  the p la n ts  rec e iv ed  a  perm anent f lo o d .
At t h i s  t im e ,th e  p la n ts  were i n  th e  e a r ly  heading  s ta g e .  Data 
were tak en  by c u tt in g  one l in e a r  fo o t  o f  p la n t s  a t  ground l e v e l  
from the  m iddle row o f each  d r i l l  s t r i p  3-4 f t .  in s id e  the  
p lo t  and from the c e n te r  o f  th e  p l o t  ( to t a l i n g  3 l in e a r  f e e t  p e r 
p l o t ) . Sampled p la n ts  were d is s e c te d  and checked fo r  b o re r  
damage.
Y ie ld  d a ta  w ere o b ta in ed  by h a rv e s t in g  w ith  a combine th e  
e n t i r e  g ra in  c o n ten t o f each p lo t  and d e te rm in ing  th e  w eight and 
m o is tu re  co n ten t o f  th e  r i c e .  A ll f i e l d  w eig h ts  were a d ju s te d  
to 12% m oistu re  to  remove th i s  v a r ia b le  b e fo re  th e  d a ta  were 
s t a t i s t i c a l l y  ana lyzed .
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The d a ta  w ere analyzed  using  an a n a ly s is  o f  v a rian ce  and 
th e  means were s e p a ra te d  a t  th e  .05 le v e l  o f  p r o b a b i l i ty  using  
Duncan's m u lt ip le  range t e s t .
Greenhouse S tu d ie s  w ith  C arbofuran  on S ta lk  B orer Larvae o f 
Known Ages
The m o r ta l i ty  o f  carb o fu ran  on la rv a e  o f known ages was
s tu d ie d  under greenhouse c o n d it io n s  u s in g  th e  fo llo w in g
p ro ced u res . S a tu rn  v a r ie ty  o f r ic e  was p la n te d  in  14 x  20 in . 
s o l id  bottom  m eta l f l a t s  w ith  0 .75  in .  betw een seed s. Approximately 
2 .5  gm. o f  16 -8 -8  (N-P-K) f e r t i l i z e r  was ap p lie d  20 days a f t e r  
p la n tin g  and an a d d it io n a l  5 .0  gm. was ap p lie d  a t  30 and 40 days 
a f t e r  p la n t in g .  F o r ty - f iv e  days a f t e r  p la n t in g ,  th e  f l a t s  were 
spaced to  p rev e n t p la n t  c o n ta c t between f l a t s .  Using a cam el's  
h a i r  b ru sh , 80 newly h a tched  la rv a e  were th en  p laced  on 
le a fs h e a th s  o f  p la n ts  in  each f l a t .  Seven days a f t e r  in f e s ta t io n ,
5 f l a t s  were t r e a te d  w ith  carb o fu ran  e q u iv a le n t  to  0 .5  lb .  Al 
p e r  a c re . An a d d it io n a l  5 f l a t s  were t re a te d  a t  a r a t e
e q u iv a le n t  to  1 .0  lb .  Al p e r  a c re . Another 5 f l a t s  were l e f t
u n tre a te d  fo r  a  check. To determ ine th e  e f f e c t  of ca rb o fu ran  
on l a t e r  s ta g e  la rv a e  (23-day old  la rv a e )  an o th e r  group o f f l a t s  
were t r e a te d  w ith  ca rb o fu ran  a t  r a t e s  e q u iv a le n t to  0 .5  and 1 .0  lb . 
Al p e r  a c re . I n s e c t ic id e  a p p lic a tio n s  were made by u sin g  a  s a l t  
s h a k er to  b ro a d c a s t  th e  a p p ro p r ia te  amount o f i n s e c t ic id e
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req u ired  fo r each f l a t .  A second s tu d y  on th e  In flu e n ce  o f 
carb o fu ran  on o ld e r  la rv a e  was conducted u s in g  th e  p rev io u s ly  
d e sc r ib e d  p ro ced u re . Two ex c ep tio n s  were t h a t  9 r e p l ic a t io n s  
were in c lu d e d  in  the  experim ent and th e  ca rb o fu ran  in s e c t ic id e  
was n o t a p p lie d  u n t i l  26 days a f t e r  th e  p la n ts  were in f e s te d  
w ith  la r v a e .
D ata w ere taken on a l l  t e s t s  7 days a f t e r  the in s e c t ic id e  
a p p lic a t io n  was made. M o rta li ty  d a ta  were o b ta in ed  by d is s e c t in g  
a l l  p la n t s  w i th in  each r e p l i c a t io n  and co un ting  the  numbers of 
l iv e  l a r v a e .  The d a ta  were analyzed  by an a n a ly s is  o f  v a ria n c e  
and th e  means se p a ra te d  a t  th e  .05 l e v e l  o f  p ro b a b i l i ty  by 
u sin g  D uncan's m u lt ip le  range t e s t .
A second p a r t  of th e  greenhouse s tu d ie s  w ith  carb o fu ran  on 
r ic e  s ta l k  b o re r  la rv a e  o f known age was conducted by sowing 
seeds from th e  S a tu rn  v a r ie ty  o f r i c e  in  14 x 20 in .  m eta l f l a t s  
and a llo w in g  them to germ inate . When th e  se e d lin g s  were 10 days 
o ld ,  one p la n t  was tra n s p la n te d  and p lac e d  in  th e  c e n te r  o f each 
o f  126 ceram ic p o ts  (8 in ch es  t a l l  and 7.5  in ch e s  in  d iam e te r  
w ith  an in s id e  s o i l  su rfa c e  a re a  o f 3 8 .4  sq . i n . ) .  The p la n t  in  
each  p o t  was f e r t i l i z e d  w ith  16-8-8 (N-P-K) f e r t i l i z e r  5 - ,  15- 
and 25-days a f t e r  t ra n s p la n t in g  a t  r a t e s  o f 1 - ,  2 - , and 3 -gm s., 
r e s p e c tiv e ly .
T h i r ty - f iv e  days a f t e r  t r a n s p la n t in g ,  th e  p la n t  in  each po t 
was in f e s te d  w ith  30 newly ha tched  r i c e  s ta lk  b o re r  la rv a e .  At 
days 1 - ,  3 - ,  5 - ,  7 - ,  9 - ,  15- and 20 d ays a f t e r  in f e s t i n g ,  6 p o ts
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were b ro ad c a s t t r e a te d  w ith  carbofu ran  a t  th e  r a t e  e q u iv a le n t 
to  0 .5  lb .  Al p e r  ac re  and 6 were t re a te d  a t  a  r a t e  e q u iv a le n t to
1 .0  lb .  Al p e r a c re .  An a d d it io n a l  6 p o ts  were l e f t  u n tre a te d  
to  se rv e  as a check. The tre a tm e n ts  were arran g ed  in  a com pletely 
random desig n  w ith  each p o t r e p re se n tin g  one r e p l i c a t io n .
The a c t i v i t y  o f  carbofu ran  to  th e  v a rio u s  l a r v a l  ages was 
determ ined 4 days a f t e r  i n s e c t ic id e  a p p lic a t io n  by d is s e c tin g  
a l l  p la n ts  w ith in  each trea tm en t and counting  th e  numbers of 
l iv e  la rv a e .
R esid u al A c t iv i ty  o f  C arbofuran in  Greenhouse S tu d ie s
The fo llow ing  p rocedure  was used to  determ ine th e  r e s id u a l  
a c t i v i t y  o f  ca rb o fu ran  to  th e  f i r s t  s ta g e  r i c e  s t a l k  b o re r  
l a rv a e . Seeds from S atu rn  v a r ie ty  o f r ic e  were sown in  m etal 
f l a t s  and allow ed to  germ inate . When the  s e e d lin g s  were 10 days 
o ld ,o n e  p la n t  was t ra n s p la n te d  in  th e  c e n te r  o f  each of 126 po ts  
(8 in ch es  t a l l  and 7 .5  in ch es  in  d iam eter w ith  an in s id e  s o i l  
su rfa c e  a re a  o f 38.4 sq . in c h e s ) .  The p la n ts  were f e r t i l i z e d  
w ith  16-8 -8  (N-P-K) f e r t i l i z e r  5 - ,  15- and 25 days a f t e r  t ra n s ­
p la n t in g  a t  th e  r a te s  o f 1 - ,  2- and 3-gm ., re s p e c tiv e ly .
T h ir ty - f iv e  days a f t e r  t ra n s p la n t in g ,  42 p o ts  were t re a te d  
w ith  ca rb o fu ran  a t  0 .5  lb .  Al p e r  a c re , and th e  rem aining 42 p o ts  
were t r e a te d  w ith  ca rb o fu ran  a t  1 .0  lb .  Al p e r  a c re .  An 
a d d it io n a l  42 p o ts  were l e f t  u n tre a te d  to  se rv e  as checks. The 
p o ts  were a rran g ed  in  a com pletely random d esig n  w ith  3 tre a tm e n ts  
r e p l ic a te d  6 tim es.
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Al I - ,  5 - ,  7 - , 9 - ,  15- and 20-days a f t e r  i n s e c t ic id e
a p p lic a t io n ,  6 p o ts  o f  each tre a tm e n t were in fe s te d  w ith  30 newly 
h a tch ed  r ic e  s t a l k  b o re r  la rv a e .  P la n ts  were in f e s te d  by p la c in g  
th e  la rv a e  on th e  l e a f  sh e a th s  w ith  a c am e l's  h a i r  b ru sh .
The r e s id u a l  a c t i v i t y  of carb o fu ran  was determ ined  by 
d i s s e c t in g  a l l  p la n ts  w ith in  each tre a tm e n t 4 days a f t e r  
i n f e s t a t i o n .  D ata were tak en  on numbers o f  l iv e  la rv a e  found in  
each tre a tm e n t.
D ata from a l l  g reenhouse s tu d ie s  were analyzed  by an a n a ly s is  
o f v a ria n c e  and th e  means se p a ra te d  a t  th e  .05 le v e l  of p r o b a b i l i ty  
by u sin g  D uncan's m u lt ip le  range t e s t .
F ie ld  S tu d ie s  w ith  C arbofuran  on S ta lk  B orer Larvae o f Known Ages
To de te rm ine  i f  r e s u l t s  comparable to  th e  greenhouse s tu d y  
could  be o b ta in ed  th e  fo llo w in g  p ro ced u res  were used in  f i e l d  
s tu d ie s  conducted a t  th e  R ice Experim ent S ta tio n  in  Crowley, 
L o u is ia n a  du rin g  1972. On A p ril 19, a f t e r  p reso ak in g  fo r  24 
h o u rs , (S a tu rn  v a r ie ty )  r i c e  was w a te r-se ed e d  in  aluminum r in g s  
t h a t  had been p laced  in to  th e  s o i l  to  a  depth  o f ca . 1 in .  The 
t e s t  c o n s is te d  o f 24 r in g s  (ca . 8 in .  h ig h  and e n c lo s in g  an a rea  
o f  ca . 3 sq . f t . )  spaced ca. 4 .5  f t .  a p a r t .  Approxim ately 5 gms. 
o f seed  were b ro ad c a s t by hand in s id e  each r in g . Im m ediately 
a f t e r  seed in g  th e  r in g s  were removed and 24 hours l a t e r  th e  flo o d  
was d ra in ed  and th e  seed  were allow ed to  germ inate . P ro p a n il ,  
a h e rb ic id e  conmonly u sed  on r i c e ,  was a p p lie d  to  th e  t e s t  on
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May 15, 1972 a t  a r a t e  e q u iv a le n t to  4 l b .  Al p e r  a c re ,  and 
2 days l a t e r  th e  t e s t  rec e iv ed  the  e q u iv a le n t  of 500 lb s .  o f 
16 -8 -8  (N-P-K) p e r  a c re . Im m ediately a f t e r  th e  f e r t i l i z e r  was 
ap p lied  a perm anent f lo o d  was e s ta b l is h e d  on th e  t e s t  p lo ts .
F i f ty  days a f t e r  f lo o d in g , 12 p lo ts  were a g a in  enclosed  w ith  
aluminum r in g s  and each  p lo t  was in f e s te d  w ith  60 f i r s t  s tag e  
la rv a e  t h a t  had been m ain tain ed  on an a r t i f i c i a l  d i e t  (Hensley 
and Hammond, 1968) f o r  l e s s  than  48 h o u rs. The la rv a e  were 
p laced  on p la n t  le a f s h e a th s  w ith  a cam e l's  h a i r  b ru sh . Three days 
a f t e r  i n f e s t i n g ,  12 p lo ts  arran g ed  in  a  randomized b lo ck  d esig n  
were assig n ed  to  th e  fo llo w in g  tre a tm e n ts :  (1) 4 p lo ts  were
tr e a te d  w ith  3% c a rb o fu ran  g ran u les  a t  a  r a t e  e q u iv a le n t  to  
0 .5  lb .  Al p e r  a c re ;  (2) u s in g  th e  same fo rm u la tio n , 4 p lo ts  
rece iv ed  an a p p lic a t io n  o f carb o fu ran  e q u iv a le n t  to  1 lb .  Al 
p e r a c re ;  and (3) 4 p lo ts  rece iv ed  no i n s e c t ic id e  a p p lic a tio n .
The p rede te rm ined  amount o f  i n s e c t ic id e  was a p p lie d  by using  a 
s a l t  shaker to  b ro ad c a s t th e  m a te r ia l  over th e  e n t i r e  p lo t  a re a  
w ith in  th e  aluminum r in g .
Seven days a f t e r  i n s e c t ic id e  a p p lic a t io n  a l l  p la n t s  w ith in  
each o f th e  tre a tm e n ts  w ere cu t a t  ground le v e l  and d isse c te d  to  
determ ine th e  numbers o f la rv a e  t h a t  rem ained a l iv e .
The rem aining 12 p lo ts  a ls o  arran g ed  in  a random ized block  
d esig n  were in f e s te d  50 days a f t e r  f lo o d in g . The p rocedure used 
fo r  i n fe s t in g  p la n ts  was th e  same as t h a t  d e sc r ib ed  above.
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However, each p lo t  was in fe s te d  w ith  80 la rv a e  in s te a d  of 60. 
Twenty days a f t e r  i n f e s t i n g ,  th e  aluminum r in g s  were again 
p lac e d  back around th e  p la n ts  and a p p lic a tio n s  made u sing  the 
same t re a tm e n ts  and a p p lic a t io n  procedure as d e scrib ed  above. 
Seven days a f t e r  in s e c t ic id e  a p p lic a t io n ,  p la n t s  w ith in  a l l  
p lo ts  were c u t and d is s e c te d  to  de te rm ine  th e  numbers o f  la rv a e  
a l iv e  i n  each tre a tm e n t.
Data from b o th  t e s t s  were su b je c te d  to an a n a ly s is  of 
v a ria n c e  and th e  means se p a ra te d  by Duncan's m u lt ip le  range t e s t  
a t  th e  0 .05  le v e l  o f  p ro b a b i l i ty .
F ie ld  S tu d ie s  on R esidual A c t iv i ty  o f  Carbofuran
To f u r th e r  s u b s ta n t ia te  r e s u l t s  o b ta in ed  in  th e  greenhouse, 
s tu d ie s  were conducted in  th e  f i e l d  u sing  the  fo llow ing  
p ro ce d u re s . The experim ent was conducted  d u rin g  th e  summer o f 
1972 a t  th e  Rice Experim ent S ta t io n  in  Crowley, L o u is ian a . I t  
was seeded  on th e  same d a te  and th e  p rocedures  used were s im ila r  
to  th o se  p re v io u s ly  d e sc r ib ed  f o r  th e  study w ith  c a rb o fu ran  on 
s t a l k  b o re r  la rv a e  o f known ag es. The t e s t  was p lan te d  A p ril 19 
and on May 18 p r o p a n i l ,  e q u iv a le n t  to  4 lb .  Al p e r  acre  was 
a p p lie d  to  th e  t e s t  p lo ts .  Two days l a t e r ,  th e  t e s t  was 
f e r t i l i z e d  w ith  16-8 -8  (N-P-K) a t  a  r a t e  e q u iv a le n t to  500 lb s .  
p e r  a c re  and a perm anent f lo o d  was a p p lie d  to  the  t e s t  p lo ts .
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F o r ty - f iv e  days l a t e r ,  p lo ts  were ag a in  en c lo sed  w ith  aluminum 
r in g s ,  3 s q . f t .  in  a re a . Carbofuran was randomly a p p lied  to  the 
p lo ts  by u s in g  a  s a l t  sh a k e r , a t  r a te s  e q u iv a le n t  to  0 .5  and 1 .0  lb . 
Al p e r  a c re . Each r a te  was ap p lied  to  28 p lo ts  and u n tre a te d  
28 p lo ts  se rv e d  as checks. A fte r  t re a tm e n t,  4 p lo ts  from each of 
th e  t re a tm e n ts  were i n f e s te d  a t  i n te r v a l s  o f  1 - ,  3 - ,  5 - ,  7 -,
9 - ,  15- and 20-days a f t e r  in s e c t ic id e  a p p lic a t io n  w ith  50 f i r s t  
s ta g e  l a r v a e ,  which had been m ain tain ed  on an a r t i f i c i a l  d i e t  
f o r  l e s s  than  48 h o u rs.
Seven to  te n  days a f t e r  l a r v a l  i n f e s ta t io n s  were made on 
each d a te ,  a l l  p la n ts  i n  each p lo t  in  th o se  tre a tm e n ts  were c u t 
a t  ground le v e l  and d is s e c te d  to  determ ine th e  numbers o f la rv a e  
t h a t  rem ained a l i v e .  Data were then  s u b je c te d  to  an a n a ly s is  of 
v a ria n c e  to  compare d i f fe re n c e s  betw een d a te s  and r a te s  o f 
in s e c t ic id e  a p p lic a t io n .  Means were s e p a ra te d  a t  th e  0.05 le v e l  
by u s in g  D uncan 's m u lt ip le  range t e s t .
E f fe c t  o f  N itro g e n , Phosphorus and P otassium  When Used Alone 
and in  Com binations on S ta lk  Borer Damage
The 2 f i e l d  t e s t s  in c lu d e d  in  t h is  phase o f  th e  s tu d y  were 
conducted  du rin g  1971 and 1972. Three le v e ls  o f  n i tro g e n , 
p o tassium  and phosphorus w ere t e s te d  a t  th e  fo llo w in g  r a te s :  
n i tro g e n  d e riv e d  from 21% (Nlfy^SO^ was te s t e d  a t  th e  e q u iv a le n t 
o f  0 , 80 and 160 lb .  p e r  a c re ;  phosphorus d e riv e d  from 46% ?2°5
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was te s le d  a t  0 , 50 and 100 lb .  per a c re ;  and potassium  derived  
from 60% 1^0 was te s te d  a t  0 , 50 and 100 lb s .  p e r  a c re . The 
e lem en ts used alone  and in  a l l  p o s s ib le  com binations w ith  each 
o th e r  p ro v id ed  a t o t a l  o f  27 tre a tm e n ts  as shown in  Appendix 
T able 20.
The a p p ro p r ia te  r a t e s  o f  th e  elem ents (N-P-K) were weighed 
and th o se  r e q u ir in g  m ixing were p u t i n  a  o n e -q u a r t j a r  and 
shaken u n t i l  thoroughly  b len d ed . A f te r  w eighing and m ixing each 
f e r t i l i z e r  m a te r ia l  was p laced  in  a p ap e r bag and s to re d  u n t i l  
i t  was used.
A 4 row g ra in  d r i l l  mounted on a  t r a c to r  was c a lib ra te d  to  
apply th e  a p p ro p r ia te  amount o f  f e r t i l i z e r  to  an 11 f t .  row and 
to  a depth  o f  about 3 in ch e s . Each tre a tm e n t c o n s is te d  o f  two 
rows spaced 11 inches a p a r t .  A d is ta n c e  o f 20 inches was 
m ain tain ed  between tre a tm e n ts  w ith in  each b lo ck  and th e  spacing  
betw een b locks was 36 in ch e s .
A conm ercial v a r ie ty  (S a tu rn ) was s e le c te d  to  seed  a l l  p lo ts
in  t h i s  stu d y  because i t  has been observed  to  be s u s c e p t ib le  to
s t a l k  b o re rs  and a lso  b ecause over 50% o f the  acreage in  L o u is ian a
i s  no rm ally  p lan te d  to  t h i s  v a r ie ty .  P la n tin g  was accom plished by 
(«)u s in g  a P la n e t - J r .  hand p la n te r  t h a t  was c a lib ra te d  to  d e l iv e r  
a pprox im ate ly  100 pounds o f seed  p e r  a c re . To p rev en t th e  seed 
and f e r t i l i z e r  from b e ing  p lac e d  to g e th e r  o r  in  c lo se  p ro x im ity , 
which would p rev e n t o r  i n t e r f e r e  w ith  g e rm in a tio n , the  r i c e  was 
p la n te d  a t  a dep th  o f ca . one in ch  above th e  f e r t i l i z e r  t re a tm e n ts .
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C u ltu ra l  p r a c t ic e s  m ain tained  were s im ila r  to  th o se  
p ra c t ic e d  on com m ercially grown r ic e .  During 1970, the  t e s t  
was p la n te d  on Ju ly  7 and f looded  on August 4 , w h ile  the  1971 
stu d y  was p la n te d  on June 18 and flooded Ju ly  20. The 
h e rb ic id e  p ro p a n il  was a p p lie d  to  th e  t e s t  f o r  weed c o n tro l
2-3  days b e fo re  a  perm anent f lo o d  was a p p lie d  to  th e  r ic e .  A 
flo o d  was m ain tain ed  on th e  r ic e  p lo ts  throughou t th e  rem ainder 
o f  th e  s tu d y . No a d d it io n a l  f e r t i l i z e r  was a p p lie d  to  p lo ts .
B orer damage was ev a lu a ted  by coun ting  the  numbers o f  bored  
and unbored stems in  2 one l i n e a r  fo o t  row samples o b ta in ed  a t  
o p p o s ite  ends o f each p lo t .  Each sample was o b ta in e d  a t  a 
d is ta n c e  o f ca . 3 f t .  from th e  end o f in d iv id u a l  p lo t s .  T ests  
in  1970 and 1971 w ere conducted s im ila r ly .  Each was arranged 
in  a  random ized com plete b lo ck  desig n  w ith  6 r e p l ic a t io n s  in  
1970 t e s t  and 5 in  1971 t e s t .  The d a ta  w ere analyzed  by 
a n a ly s is  o f  v a ria n c e  and th e  means s e p a ra te d  by Duncan's m u ltip le  
range t e s t  a t  th e  0 .05  le v e l  o f p r o b a b i l i ty .
O v ip o s itio n  P re fe re n ce  by R ice S ta lk  B orer Moths fo r  P la n ts  
F e r t i l i z e d  a t  D if fe re n t  R ates
Based on d a ta  o b tain ed  in  th e  f i e l d  s tu d ie s ,  p la n ts  in  
tre a tm e n ts  showing damage th a t  was s ig n i f ic a n t ly  g r e a te r  than  
p lo ts  rec e iv in g  no f e r t i l i z a t i o n  were t e s te d  f o r  o v ip o s itio n  
p re fe ren c e  by the  r i c e  s ta lk  b o re r  moths. These tre a tm e n ts  
in c lu d e d  the  n i tro g e n  r a te s  and n itro g e n  x po tass iu m  in te r a c t io n  
as shown in  Appendix Table 22.
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Rice (Saturn v a rie ty )  was grown in  p la s t ic  pans 1 f t .  square 
x 4.5 inches deep. F e r t i l i z e r  ra te s  used in the study were 
equivalent to  those used in  the f ie ld  s tu d ies . The r ic e  was 
seeded in  each pan in  the following manner: a foot furrow,
3 in . deep, was made in  the s o i l  beginning a t one end and 
extending through the cen ter area  to the o ther end of the pan. 
The f e r t i l i z e r  was then d is tr ib u te d  evenly in  th is  furrow and 
covered w ith 1 in . of s o i l .  F ifteen  r ic e  seeds were then spaced 
evenly along the row and they were covered w ith s o i l .  The pans 
were kept moist u n t il  the r ic e  was in  the 3 le a f  stage of 
development ( ca. 2 weeks old) and a t  th is  time a permanent 
flood was applied to  a l l  pans.
Seventy days a f t e r  p lan tin g , one te s t  pan of each treatm ent 
was randomly placed in  a screened cage 3 f t .  x 6 f t .  x 5 f t .
On each of 4 days, ca. 50 newly emerged female moths and a l l  
males th a t emerged th a t  day were introduced in to  the cage.
More males than females were av a ila b le , thus the sex r a t io  of 
m ales: females was g rea te r  than 1:1.
Since space was ava ilab le  fo r  caging only 1 re p lic a t io n  
treatm ent pans were rerandomized each day. This was done in  the 
e a rly  afternoon when moth movement was minimal.
In  o rder to  not in te r fe r e  with p lan t growth,egg masses were 
not co llec ted  u n t i l  the seventh day a f te r  moths were placed in  
the cage. The second egg co lle c tio n  was made ten days a f t e r
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i n f e s t i n g  th e  t e s t  and a t  t h i s  tim e , th e  t e s t  was te rm in a ted  
s in c e  most o f  th e  moths were dead. Egg masses were c o lle c te d  
from b o th  the  lea v e s  and le a f s h e a th s  and h e ld  i n  m o is t p l a s t i c  
bags a t  room tem p era tu re  (about 25°C) u n t i l  th ey  w ere in  th e  
b lack h ead  s ta g e  o f developm ent a t  which tim e they  were counted 
u s in g  a b in o c u la r  m icroscope. A t o t a l  o f  9 r e p l i c a t e s  were 
o b ta in e d  in  th e  s tu d y , each based  on th e  d a ily  number o f  
b lack h ead  s ta g e  eggs found p e r  tre a tm e n t.
The t e s t  was s e t  up in  a com plete ly  random d e s ig n . Data 
w ere s u b je c te d  to  an a n a ly s is  of v a ria n c e  and th e  means 
s e p a ra te d  by u s in g  D uncan 's m u lt ip le  range t e s t  a t  th e  .05 
le v e l  o f  p r o b a b i l i t y .
L a rv a l D isp e rsa l  Study
T e s t 1 ; This s tu d y  was conducted g iv in g  la rv a e  th e  
o p p o r tu n ity  to  move th e  e n t i r e  le n g th  o f each r e p l i c a t io n  a t  
any developm ental s ta g e .  The t e s t  was conducted  in  two 
r e p l i c a t io n s  in  tim e u sin g  s im i la r  p ro ced u res  w ith  6 r e p l ic a t io n s  
b e in g  used each  tim e th e  t e s t  was conducted .
About 2 gms. o f  S a tu rn  r i c e  was seeded  in  a  s in g le  row in  
each  o f  t h i r t y - s i x ,  14 x 20 in .  m eta l f l a t s .  F e r t i l i z e r  (16-8 -8 ; 
N-P-K) was a p p lie d  to  each f l a t  1 5 -, 30- and 45-days a f t e r  p la n t in g ,  
a t  r a t e s  of 2 .5 - ,  5 .0 -  and 5 .0 -g m s., r e s p e c tiv e ly .  F i f ty  days 
a f t e r  p la n t in g  3 f l a t s  were p laced  to g e th e r  len g th w ise  and egg 
m asses (120-150 eggs) in  the  b lac k  head s ta g e  o f developm ent,
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were p laced  in  th e  c e n te r  f l a t .  Egg m asses used in  th e  s tudy  
were o b ta in e d  in  the  fo llo w in g  manner. A dults were allow ed
to  o v ip o s i t  on caged r ic e  p la n t s .  Leaves w ith  eggs i n  th e
black h ead  s ta g e  o f developm ent were then  c o lle c te d  and 
in s e r te d  in to  t e s t  tubes l in e d  w ith  m oist p ap er tow eling  
which p rev en ted  d e s s ic a t io n  o f leav es  b e fo re  the  eggs h a tch ed .
The tubes c o n ta in in g  th e  leav es  and egg m asses were p lac e d  in
th e  c e n te r  f l a t  in  a v e r t i c a l  p o s i t io n .  Two days l a t e r  the
tu b es  were removed and th e  number o f  la rv a e  th a t  had hatched  
was determ ined  by coun ting  th e  hatched  egg s h e l l s .
To de te rm ine  movement by la rv a e  of th e  f i r s t  3 s ta g e s ,  
p la n ts  in  6 o f  th e  f l a t  arrangem ents (3 f l a t s  p laced  to g e th e r)  
were d is s e c te d  15 days a f t e r  they  were in f e s te d .  A ll la rv a e  
and damaged p la n ts  found in  each 2 l in e a r  inch  increm ent o f  row 
from th e  p o in t  o f  i n f e s ta t io n  was recorded . S im ila r  d a ta  
were o b ta in e d  fo r  the  o th e r  6 f l a t  a rrangem ents, 30 days a f t e r  
i n f e s ta t io n  in  o rd e r  to  determ ine movement o f  o ld e r  l a r v a e ,  th o se  
more than  3rd  i n s t a r  in  s ta g e  o f developm ent.
T es t 2 : In  one tre a tm e n t th e  f i r s t  3 l a r v a l  s ta g e s  were
p e rm itte d  to  move th e  e n t i r e  len g th  (32 i n . )  o f  each r e p l ic a t io n  
a t  any tim e du rin g  t h e i r  developm ent. A second tre a tm e n t 
r e s t r i c t e d  movement o f  th e  f i r s t  3 l a r v a l  s ta g e s  to  10 in .  from 
th e  s i t e  o f i n f e s ta t io n  b u t p e rm itte d  o ld e r  s ta g e s  to  move th e  
rem ain ing  len g th  (22 i n . )  o f  each  r e p l i c a t io n .  The t e s t  was
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conducted in  3 r e p l ic a t io n s  in  tim e using  s im ila r  procedures 
w ith  6 r e p l ic a t io n s  b e ing  used each time th e  t e s t  was coonducted.
Tw enty-five seeds (S a tu rn  v a r ie ty )  were p la n te d  lem gthwise 
in  a s in g le  row in  f l a t s  w ith  a sp acin g  o f 2 cm. betw eem seeds 
to  in su re  c o n tin u ity  of a r i c e  s ta n d  between f l a t s ,  whem 3 were 
p lac e d  to g e th e r ,  2 seed s  were p lac e d  a t  th e  extrem e ends, o f  each, 
row. Grouping o f f l a t s ,  i n f e s ta t io n ,  f e r t i l i z a t i o n  and la rv a l  
movement d e te rm in a tio n s  were made in  manner s im i la r  to t hose 
used in  t e s t  1.
E a rly  la r v a l  s ta g e  movement was determ ined  by evalm ating 
th e  d is ta n c e  the  la rv a e  moved in  15 days a f t e r  f l a t s  ware 
p laced  to g e th e r .  L a te r  s ta g e  movement was s tu d ie d  by in v e s t in g  
one f l a t  and p lac in g  an o th e r f l a t  a t  each end 20 days La.ter. 
T h irty  days a f t e r  i n f e s t i n g ,  th e  number o f  la rv a e  and damaged 
p la n t  stem s found in  each 2 i n .  increm ent o f  row was rec orded.
Data from a l l  t e s t s  were an a ly sed  by an a n a ly s is  of 
v a ria n c e  and the  means were se p a ra te d  a t  th e  .05 o r  .01 lev e l 
o f  p r o b a b i l i ty  by u s in g  the  L e a s t-S ig n if ic a n t  D iffe ren ce  ,
E f fe c ts  o f  Low Temperature on R ice S ta lk  B orer Eggs
Ttoo experim ents were conducted to s tudy  th e  e ff e c t  oof low 
tem pera tu re  on r ic e  s ta lk  b o re r  eggs.
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Experim ent 1 : In  a d d it io n  to  s tu d y in g  th e  r e a c t io n  o f  r ic e
s t a l k  b o re r  eggs to  low tem p era tu re , t h i s  experim ent was d esigned  
to  compare two m a te r ia ls  fo r  s to r in g  eggs when used as 
o v ip o s i t io n a l  s i t e s .  M a te r ia ls  used in  t h i s  stu d y  in c lu d ed  
waxed paper and lea v e s  from r ic e  p la n t s .
Egg m asses on p la n t  leav es  were o b ta in e d  by caging  a d u lt  
r ic e  s t a l k  b o re rs  rea re d  on a r t i f i c i a l  media on r ic e  p la n t s .  
C o lle c t io n s  w ere made a f t e r  th e  moths had been l e f t  on p la n ts  
fo r  9-10 day s . Leaves c o n ta in in g  egg m asses were c lip p e d  from 
p la n ts  and w ith  the  a id  o f  a b in o c u la r  m icroscope, they  were 
grouped in to  one o f th e  fo llo w in g  3 c a te g o r ie s .
1) E a r ly  s ta g e .  T his s ta g e  was 1-2 days o ld . The germ 
band had j u s t  begun to  develop in  some b u t  most were 
w h ite  and on ly  th e  y o lk  could  b e  seen .
2) In te rm e d ia te  s ta g e . Eggs in  th is  s ta g e  w ere 3-4 days 
o ld  and they  had tu rn e d  o range red  o r  l ig h t  p u rp le  in  
c o lo r .
3) L a te  s ta g e .  Eggs in  t h i s  s ta g e  were 5-6 days o ld . The 
head cap su le  and p ro th o ra c ic  s h ie ld  w ere red d ish  brown 
in  c o lo r  and th e  abdominal segm ents were e a s i l y  seen  
th rough the s h e l l .
Each group (developm ental s ta g e )  was p lac e d  in  p o ly e th y len e  
bags 3 x 6 x 10 in .  which had p re v io u s ly  been m oistened  w ith  
w a te r  to  th e  p o in t  t h a t  d ro p le ts  rem ained on th e  s id e s  o f th e  b ag s.
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A fte r  p la c in g  a group o f eggs in  a bag , the bag was f i l l e d  w ith  
a i r  and th e  top secu red . The bags and eggs were then  p laced  in  
a S h e r e r - G i l le t t  Growth C abinet s e t  a t  14°C and a t  1 3 .5 :1 0 .5  h r s .  
(L igh t:D ark  c y c le ) .
Eggs fo r  th is  second p a r t  o f  experim ent 1 were o b ta in e d  by 
p a ir in g  5 males and 5 fem ale moths and p la c in g  them in  
p o ly e th y len e  bags o f  the  s iz e  p re v io u s ly  d e sc r ib ed . Each bag had 
p re v io u s ly  been m oistened and prov ided  w ith  a 6 x 6 in .  p iec e  of 
waxed pap e r t h a t  had been fo ld ed  i n  a c co rd ian  fa sh io n . Eggs 
were c o lle c te d  d a ily  by removing the  waxed pap e r and re p la c in g  
i t  w ith  new p a p e r. Waxed p ap e rs  c o n ta in in g  th e  egg m asses were 
then t r a n s f e r r e d  to  m oistened  p o ly e th y len e  bags and in cu b ated  
a t  room tem p era tu re  (about 25°C) fo r  1 - ,  3 - ,  and 5-days, 
r e s p e c tiv e ly , b e fo re  p la c in g  them in  th e  tem p era tu re  c a b in e t s e t  
a t  14°C and a t  1 3 .5 :1 0 .5  h r s .  (L igh t:D ark  c y c le ) .
For .10 co n secu tiv e  days, eggs on r ic e  leav es  and on waxed
puper were removed from the  tem pera tu re  c a b in e t in  o rd e r  to 
check h a tc h a b i l i ty .  Approxim ately 250 eggs from each developm ental 
s ta g e  and from each o v ip o s i tio n  m a te r ia l  were removed and p u t in  
1 o z . p l a s t i c  cxips c o n ta in in g  a  p ie c e  o f  m oistened  pap e r tow eling . 
The eggs from each developm ental s ta g e  were se p a ra te d  in to  5 cups 
o f  ca . 50 eggs p e r  cup. The nunbers o f  eggs th a t  h a tched  and the
numbers t h a t  f a i l e d  to  h a tc h  were reco rd ed .
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Data o b ta in e d  were analyzed  by an a n a ly s is  o f  v a rian ce  and 
the  means were s e p a ra te d  a t  th e  .05 o r  .01  le v e l  o f p r o b a b i l i ty  
by u s in g  th e  L e a s t- S ig n if ic a n t  D iffe re n ce .
Experim ent 2; This t e s t  was conducted to  s tudy  the  e f f e c t  
of tem pera tu re  on r ic e  s t a l k  b o re r  eggs th a t  were o f  d i f f e r e n t  
ages.
For purposes o f  egg c o l le c t io n ,  moths w ere handled in  a 
s im i l a r  manner as d e sc r ib ed  f o r  th e  second p a r t  o f  experim ent 1. 
Egg c o lle c t io n s  were made d a ily  and p lac e d  in  p o ly e th y len e  bags 
and allow ed to  develop a t  room tem pera tu re  (about 25°C) fo r  1 - ,
3- and 5-days b e fo re  th ey  w ere p laced  in  th e  tem p era tu re  c a b in e t 
a t  14°C. Eggs 1 - ,  3- and 5-days o ld , w ere taken  o u t o f  the 
c a b in e t a f t e r  b e in g  s to r e d  f o r  5 - ,  7- and 10-days r e s p e c tiv e ly  
and h e ld  a t  room tem p era tu re  u n t i l  h a tc h . The number of hatched  
and unhatched eggs w ere reco rd ed  d a ily  fo r  a p e rio d  o f 7 days.
Treatm ents ( d i f f e r e n t  aged eggs v s . tem p era tu re )  were 
re p l ic a te d  6 tim es w ith  each tre a tm e n t c o n s is t in g  o f 114-309 eggs.
Data were an a ly zed  by an a n a ly s is  o f  v a ria n c e  and th e  means 
se p a ra te d  a t  th e  .05 l e v e l  o f  p r o b a b i l i ty  by u s in g  Duncan's 
m u lt ip le  range t e s t .
Experim ent 3: T his s tu d y  was conducted to  determ ine i f
the  s u rv iv a l  of la rv a e  h a tc h in g  from egg masses t h a t  were co ld  
t r e a te d  in  th e  v a rio u s  s ta g e s  o f  developm ent du rin g  the  4 exposure 
tim es (0—, 5 - ,  7 - , and 10-days) would be a f f e c te d .  As th e  eggs
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h a tch ed  5 la rv a e  from each s ta g e  of developm ent were p lac e d , 
acco rd in g  to  egg mass age, in  1 oz. p l a s t i c  cups co n ta in in g
8-10 m l. o f  a r t i f i c i a l  d i e t .  F ive such c o n ta in e rs ,  r e p l ic a te d  
12 t im e s, were used  f o r  each developm ental s ta g e .
The la rv a e  w ere th en  h e ld  a t  approx im ately  25°C f o r  20 days 
a f t e r  which the  numbers o f  l iv e  la rv a e  were counted in  each cup.
D ata o b ta in ed  from t h i s  s tu d y  were ana lyzed  by an a n a ly s is  
o f  v a ria n c e  and th e  means se p a ra te d  a t  th e  .05  le v e l  o f  
p r o b a b i l i ty  by u s in g  D uncan's m u lt ip le  range t e s t .
E f fe c t  o f  Exposure o f  Pupae to  Low Tem perature on Emergence 
and F ecu n d ity  o f A du lts
This s tu d y  was conducted  to  determ ine i f  h o ld in g  r i c e  s ta lk  
b o re r  pupae a t  a low tem pera tu re  in  o rd e r  to  d e lay  moth 
emergence would a f f e c t  emergence and fe c u n d ity .
Pupae used fo r  t h is  s tu d y  w ere o b ta in ed  from a la b o ra to ry  
colony by r e a r in g  la rv a e  in  1 oz. p l a s t i c  cups each co n ta in in g  
20-22 ml. of a r t i f i c i a l  d i e t .  The la rv a e  in  th e  p rep u p al 
s ta g e  ( r e s t i n g  s ta g e )  w ere c o lle c te d  d a ily  i n  o rd er to  e s ta b l is h  
th e  d a te  o f  p u p a tio n . On th e  d a te  o f  p u p a tio n , they were p laced  
in  a r e a r in g  c a b in e t a t  14°C and 1 3 .5 :1 0 .5  h r s .  (L igh t:D ark  c y c le ) .  
In  o rd e r  to  m ain ta in  a p p ro p r ia te  m o is tu re  c o n ten t during  pupal 
developm ent, the  pupae were n o t removed from th e  re a r in g  cup.
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The pupae w ere removed from the  re a r in g  ca b in e t a t  i n te r v a l s  
o f  1 - ,  3 - ,  5 - ,  7 - , 9 - ,  12- 1 5 -, 30, 45- and 60-days, r e s p e c tiv e ly .  
They were then  removed from the  cups, and k ep t in  1 /2  g a llo n  ic e  
cream c a rto n s  c o n ta in in g  about 1/2 in ch  o f m oist V erm icu lite  and 
th e  c a rto n s  were covered w ith  cheese c lo th  to  p rev e n t escape of 
emerged a d u lts .  The pupae were k e p t a t  room tem pera tu re  (25°C) 
u n t i l  i t  was determ ined  t h a t  they  had died  o r  emerged as a d u lt s .  
A nother group o f  pupae from th e  la b o ra to ry  colony were h e ld  in  
a s im i l a r  manner a t  25°C f o r  purposes o f  comparison w ith  th o se  
h e ld  a t  14°C. Each tre a tm e n t (pupal age a t  tim e o f removal 
from th e  14°C c a b in e t)  and th e  25°C check was r e p l ic a te d  6 tim es.
Records were made o f  p u p a l m o r ta l i ty ,  moth emergence and 
number o f  moths e x h ib it in g  a b n o rm a litie s .  A dults were c la s s i f i e d  
as abnormal when they f a i l e d  to  com pletely emerge from th e  pupal 
case  o r  when they emerged w ith  crimped wings th a t  f a i l e d  to  un fo ld .
Upon emergence, the  a d u lts  from the f i r s t  t e s t  th a t  were 
c l a s s i f i e d  as normal were caged in  1/2 g a llo n  ic e  cream c a rto n s  
a t  a r a te  o f  3-5 p a ir s  p e r  c a rto n . In  the  second t e s t  m oistened 
p o ly e th y len e  (3 x 6 x 10 i n . )  bags were used to cage the  a d u lts  
w ith  each  in d iv id u a l  c a rto n  o r bag r e p re s e n tin g  1 r e p l i c a t e .
Thus,moths in  ca rto n s  w ere r e p l ic a te d  10 tim es and th o se  in  bags,
15 t im e s.
Records w ere kep t in  th e se  t e s t s  on t o t a l  eggs d ep o s ite d , 
f e r t i l i t y  and number o f eggs t h a t  ha tched .
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A ll d a ta  were ana lyzed  by an a n a ly s is  o f  v a rian ce  and th e  
means s e p a ra te d  a t  .05 le v e l  o f  p r o b a b i l i ty  by u sing  Duncan's 
m u lt ip le  range t e s t .
Mating Frequency and Sex R atio  o f  R ice S ta lk  B orer Moths
A dults  fo r  t h i s  s tudy  w ere o b ta in ed  by c o l le c t in g  pupae from 
th e  la b o ra to ry  colony and i s o l a t i n g  them to  p rev e n t th e  p o s s ib i l i ty  
o f  m ating  im m ediately a f t e r  emergence. I s o l a t i o n  was accom plished 
by p la c in g  pupae in d iv id u a lly  under 1 oz . p l a s t i c  cups 
in v e r te d  on t ra y s  c o n ta in in g  m oistened  b l o t t e r  p ap e r. As the  a d u lts  
emerged they  w ere p a ire d  and p laced  in  3 x 6 x 10 in .  m oistened 
p o ly e th y len e  bags c o n ta in in g  a 6 x  6 i n .  p ie c e  of waxed p ap e r.
Each bag was f i l l e d  w ith  a i r  and th e  top was tw is te d  and secured  
w ith  a ru b b er band a f t e r  w hich they  were h e ld  a t  room tem p era tu re  
(abou t 25°C). Each male was p laced  each day w ith  a newly emerged 
v i rg in  fem ale throughou t th e  l i f e  o f  th e  m ale.
Egg masses w ere c o lle c te d  from each fem ale and in cu b a ted  in  
m oistened  p l a s t i c  bags and h e ld  a t  room tem pera tu re  to  determ ine 
i f  they  would develop . D ata were taken  on t o t a l  eggs d ep o s ited  
p e r  fem ale , and th e  number o f  eggs t h a t  developed to  th e  b lack  
head s ta g e .  Females t h a t  produced v ia b le  eggs w ere co n sid ered  
to  have mated w h ile  th o se  t h a t  d id  no t o v ip o s i t  o r t h a t  d ep o s ited  
n o n -v ia b le  eggs were c o n s id e red  as unmated.
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A second p a r t  to  th is  stu d y  was conducted to determ ine th e  
e f f e c t s  o f  p a ir in g  r a t i o s  (m ale:fem ale) and th e  d u ra tio n  o f 
p a ir in g ,e g g  d e p o s it io n  and fe c u n d ity .
A dults fo r  t h is  t e s t  were o b ta in e d  from th e  lab o ra to ry  colony 
by i s o l a t i n g  from pupae to  p rev e n t m ating . Newly emerged males 
and fem ales were then  p a ire d  in  th e  fo llo w in g  r a t i o s :  1 :1 ,
2 :1  and 3:1 r e s p e c tiv e ly .  They w ere th en  h e ld  in  m oistened 
p o ly e th y len e  bags c o n ta in in g  a p ie c e  o f  waxed paper 6 x 6  in .  in  
s iz e .  E igh t r e p l ic a t io n s  o f  each r a t i o  were p a ire d  f o r  1 , 2 and 
3 days.
Eggs o b tain ed  during  th e  stu d y  were in cu b a ted  in  m oistened  
p l a s t i c  bags a t  room tem p era tu re  u n t i l  they  reached th e  b lac k  
head s ta g e  of developm ent.
Data were tak en  as to  t o t a l  eggs d e p o s ite d  p e r  fem ale and 
the  number of eggs th a t  developed to  the  b lac k  head s ta g e .  The 
d a ta  were su b je c te d  to  an a n a ly s is  o f  v a ria n c e  and th e  tre a tm e n t 
means se p ara te d  by Duncan's m u lt ip le  range t e s t .
A t h i r d  p a r t  o f th e  s tu d y  was made to  in v e s t ig a te  th e  r a t i o  
o f m ales to  fem ales t h a t  emerged from th e  lab o ra to ry  colony.
Pupae produced in  t h i s  colony w ere c o lle c te d  and h e ld  i n  1 /2  g a llo n  
ic e  cream carto n s  c o n ta in in g  about 1 /2 inch  o f m oist V e rm icu lite . 
The c a rto n s  were covered w ith  cheese c lo th  to  p rev en t escape of 
th e  emerging a d u lt s .  Pupae were h e ld  u n t i l  i t  was determ ined  th a t  
a l l  had emerged as a d u lts  o r  were dead.
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The number o f  em erging a d u lts  and t h e i r  sex  was recorded  
d a ily  f o r  each  c a rto n . Pupae from l a r v a l  b a tch es  p laced  on 
a r t i f i c i a l  d i e t  to  m ain ta in  th e  la b o ra to ry  colony were tre a te d  
as r e p l i c a t io n s ,  th u s  7 r e p l ic a t io n s  o r  a  t o t a l  o f  4,365 pupae 
were observed  to  determ ine th e  sex  r a t i o i .
T o ta l  numbers o f m ale and fem ale moths were analyzed  by an 
a n a ly s is  o f  v a r ia n c e .
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RESULTS AND DISCUSSION
E f fe c t  of Chemical C ontro l o f  Rice S ta lk  Borers on Y ield
The r e s u l t s  o f th ese  s tu d ie s  a re  p re se n te d  in  Tables I  and
I I .  Appendix ta b le s  3, 4 , and 5 p re s e n t  th e  a n a ly s is  o f v a rian ce  
f o r  th e s e  d a ta .  A lthough no a tte m p t was made to  d i f f e r e n t ia t e  
betw een damage from £ .  p le .ja d e llu s  and D. s a c c h a r a l i s . the  
m a jo r ity  o f  the  la rv a e  found w ere £ .  p le . ja d e l lu s . T h e refo re , 
i t  i s  assumed th a t  th e  d a ta  o b ta in ed  in  th ese  s tu d ie s  were 
p r im a ri ly  on c o n tro l  o f the  r ic e  s t a l k  b o re r ,  jC. p le . ja d e l lu s .
D ata from the  s tu d y  conducted in  1970 (Table I )  show th a t
ca rb o fu ran  when a p p lie d  a t  r a te s  o f  1 .0  l b .  AI p e r  ac re  a t
f lo o d  fo llow ed by an a d d it io n a l  1 .0  lb .  AI p e r  a c re  42 days
p o s t f lo o d , s ig n i f ic a n t ly  reduced s t a l k  b o re r  damage (P <  .05)
when compared w ith  (1) 0 .5  lb .  AI p e r a c re  of ca rb o fu ran  ap p lied  
(r )
a t  f lo o d , (2) Temikw  ap p lie d  a t  1 .0  l b .  AI p e r  a c re  a t  flo o d  
p lu s  1 .0  l b .  AI p e r  acre  42 days l a t e r  o r  (3) th e  u n tre a te d  check. 
The mean p e r  cen t damage fo r  th ese  tre a tm e n ts  was 8 .1 0 , 35 .40 , 
42 .63  and 31.32 re s p e c tiv e ly .  P e r cen t damaged p la n t s  found in  
th e  .05 lb .  AI p e r  a c re  trea tm en t was n o t s ig n i f ic a n t ly  d i f f e r e n t  
from th e  u n tre a te d  check o r  the  Temik® tre a tm e n t (P >  .0 5 ).
46
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oOHowever, th e  p e r  c en t damage in  the  Temik tre a tm e n t was 
s ig n i f ic a n t ly  g r e a te r  (P < .0 5 )  than  th a t  found in  the  u n tre a te d  
check. T h is may be due to  m o rta li ty  of p re d a to rs  and p a ra s i te s  
as d e sc r ib ed  by Hopkins and T a ft (1965) and Ridgway e t  a l .  (1967).
The 0 .5  lb .  AI p e r  acre  r a t e  of ca rb o fu ran  was in c lu d ed  in  
th i s  stu d y  p r im a ri ly  to  c o n tro l  r ic e  w a te r  w eev il la rv a e  which 
feed  on r ic e  ro o ts  and cause c o n s is te n t  y ie ld  d e c reases  o f ca .
3 b a r r e ls  (486 lb s . )  o f  rough r ic e  p e r a c re  (Newsom and Swanson, 
1962). However, d u rin g  1970, none of the  tre a tm e n ts  were 
in fe s te d  heavy enough to  measure s ig n i f ic a n t  d if fe re n c e s  in  
c o n tro l .  T h e re fo re , y ie ld  responses ob tain ed  in  t h i s  study  a re  
b e lie v e d  to  be i n  response  to  s ta l k  b o re r  c o n tro l .  Carbofuran 
a p p lie d  a t  th e  r a t e  of 1 .0  lb .  AI p e r  ac re  a t  f lo o d  p lu s  1 .0  lb .
AI p e r  acre  42 days p o s t  flood  s ig n i f ic a n t ly  reduced s ta lk  
b o re r  damage and p ro v id ed  a y ie ld  o f  rough r ic e  (3288 lb . / a c r e )  
th a t  was s ig n i f ic a n t ly  g re a te r  than the  o th e r  tre a tm e n ts  (P < . 0 5 ) .  
Y ield  from the u n tre a te d  check (2843 l b . / a c r e )  was s ig n i f ic a n t ly  
g r e a te r  (P < .0 5 )  than  the 0.5  lb .  carb o fu ran  (2613 lb . / a c r e )  o r 
th e  Temik tre a tm e n t (2581 l b . / a c r e ) .  Again, th e  u n tre a te d  check 
was damaged s ig n i f ic a n t ly  ( P . 05)  l e s s  than  th e  T em il^  
trea tm en t and appeared to  rec e iv e  le s s  damage th an  th e  0 .5  lb .  
c a rb o fu ran  tre a tm e n t,  however t h i s  d i f fe re n c e  was n o t 
s ig n i f ic a n t ly  d i f f e r e n t  (P > . 0 5 ) .  Y ie ld s  from th e  0 .5  lb . of 
carb o fu ran  and the  Temili® trea tm en t d id  no t d i f f e r  s ig n i f ic a n t ly .

















T able I .  R ice s t a l k  b o re r  c o n tro l  w ith  c a rb o fu ra n  and y ie ld  re sp o n se  f o r  1970, R ice E xperim ent 
S ta t io n ,  C rowley, L o u is ia n a
Mean T o ta l  
T re atm en ts  No. P la n ts  
and Dosages Sam pled/Rep. 
( l b .  A l /a c re )
Mean T o ta l  
No. P la n ts  
Damaged/Rep.
P e r  Cent DamagedMean No. R ic e^ / 
W ater W eevil 
L arvae/R ep.
Y ie ld - 7 
( l b s . / a c r e )
C arbofuran  1 .0  l b .  a t  
f lo o d  p lu s  1 .0  lb .
42 days a f t e r  f lo o d .
23 .33 1 .89 8 .10  a 8 .83 3288 a
U n tre a te d  check 22.89 7.17 31.32 b 13.50 2843 b
C arbofu ran  0 .5  l b .  
a t  f lo o d 23.39 8 .28 35.40 be 1 .17 2581 c
Temik 1 .0  l b .  a t  
f lo o d  p lu s  1 .0  lb .  
42 days a f t e r  f lo o d 24.89 10.61 42 .63  c 13 .00 2613 c
fl/— Means fo llo w ed  by same l e t t e r  do n o t d i f f e r  s i g n i f i c a n t l y  a t  th e  .05 le v e l  o f  p r o b a b i l i t y  
a c c o rd in g  to  D uncan 's m u l tip le  range t e s t .  A n a ly s is  o f  v a r ia n c e  i s  g iv en  i n  Appendix T ables 
3 and 5.
R e su lts  from th e  1971 t e s t  on s t a l k  b o re r  c o n tro l  a re  
p re se n te d  in  Table I I .
(s)Since Temik * was n o t e f f e c t i v e  in  c o n tro l l in g  s t a l k  b o re rs  
in  the  1970 stu d y  i t  was n o t in c lu d e d  i n  th e  1971 t e s t .
Treatm ents in c lu d e d  in  t h is  t e s t  were carb o fu ran  a t  0 .5  lb .  AI 
p e r  ac re  a t  flood  p lu s  1 .0  lb .  AI p e r  ac re  42 days p o s t  f lo o d , 
carb o fu ran  1 .0  lb .  AI p e r  a c re  a t  f lo o d  and an u n tre a te d  check. 
The 1 .0  lb .  o f  ca rb o fu ran  a t  f lo o d  appeared to  reduce la r v a l  
p o p u la tio n s  o f  th e  r ic e  w ater w e ev il b u t  th ese  p o p u la tio n s  d id  
n o t d i f f e r  s ig n i f ic a n t ly  from th o se  o f  the  o th e r  t re a tm e n ts  
(P >  .0 5 ) .  C arbofuran a p p lie d  as a  s p l i t  a p p lic a t io n  
s ig n i f ic a n t l y  reduced b o re r  damage (P <• .05) when compared to  the
1 .0  lb .  r a t e  o r  th e  u n tre a te d  check. The mean damage f o r  the  
tre a tm e n ts  was 2 .1 0 , 24 .89 , and 34.90 p e r  c e n t,  r e s p e c tiv e ly .
S ta lk  b o re r  c o n tro l  o b ta in e d  in  th e  s p l i t  a p p lic a t io n  of 
carb o fu ran  again  p ro v id ed  a y i e ld  response  th a t  was s ig n i f ic a n t ly  
g r e a te r  (P < .0 5 )  than  th a t  o f  th e  1 .0  lb .  o f c a rb o fu ran  o r  th e  
u n tre a te d  check. Y ie ld  fo r  th e  3 tre a tm e n ts  were 3085 l b . / a c r e  
fo r  the  s p l i t  a p p lic a t io n  o f c a rb o fu ran  2577 l b . / a c r e  fo r  the
1 .0  lb .  tre a tm e n t and 2542 lb . / a c r e  f o r  th e  u n tre a te d  check .
Y ie ld  d if f e re n c e s  o f  the  1 .0  lb .  tre a tm e n t and th e  u n tre a te d  
check w ere n o t s t a t i s t i c a l l y  s ig n i f ic a n t  (P ,>  .05 ) in d ic a tin g  
t h a t  th e  r i c e  w a te r  w eev il c o n tro l  t h a t  was o b ta in ed  was n o t 
s u f f i c i e n t  to  in c re a se  r i c e  y ie ld s .
















Table I I .  R ice  s t a l k  b o re r  c o n t r o l ,  w ith  c a rb o fu ra n  and y i e ld  re sp o n se  fo r  1971, R ice E xperim ent 
S ta t io n ,  C rcw ley, L o u is ia n a .
T reatm en ts 
and Dosages
Mean T o ta l 
No. P la n ts  
Sam pled/Rep.
Mean T o ta l 
No. P la n ts  
Damaged/Rep.
P e r  Cent Damage^/ Mean No. R ic e ^  
W ater W eevil 
L arvae/R ep.
Y i e l d ^  
( l b s . / a c r e )
C arbofu ran  0 .5  lb . 
a t  f lo o d  p lu s  
1 .0  l b .  42 days 
a f t e r  flo o d .
23 .78 0 .50 2 .1 0  a  43 .42  a 3085 a
C arbofu ran  1 .0  lb . 
a t  f lo o d 23.22 5 .78 24.89 b 12 .00  a 2577 b
U n tre a te d  check 24.67 8.61 34.90  b 47 .34  a 2542 b
— Means fo llo w ed  by same l e t t e r s  do n o t d i f f e r  s i g n i f i c a n t l y  a t  th e  .05 le v e l  o f  p r o b a b i l i t y  
a c c o rd in g  to  D uncan 's m u l tip le  range t e s t .  A n a ly s is  o f  v a r ia n c e  i s  g iven  in  Appendix 
T ab les 1 , 4 and 5 .
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Greenhouse S tu d ie s  w ith  C arbofuran on S ta lk  B orer Larvae 
o f  Known Ages
Appendix Table 7 p re s e n ts  th e  a n a ly s is  o f  v a rian ce  f o r  
d a ta  o b ta in e d  on l a r v a l  m o r ta l i ty  7 days a f t e r  2 r a te s  of 
ca rb o fu ran  were ap p lied  to  7 and 23 day o ld  la rv a e . Gross 
tre a tm e n t e f f e c t  was s ig n i f ic a n t  (P < * .0 1 )  in d ic a t in g  th a t  
d iff e re n c e s  d id  e x i s t  in  numbers o f  la rv a e  recovered  a f t e r  
carb o fu ran  was ap p lied  a t  r a t e s  o f  0 .5  and 1 .0  lb .  AI p e r  ac re  
and compared w ith  an u n tre a te d  check. A s ig n i f ic a n t  F v a lu e  
(P ^C.OS) was a ls o  found fo r  l a r v a l  ages (15- and 30-day o ld  
l a rv a e )  in d ic a t in g  th a t  th e  r e a l  d i f f e re n c e  e x is t s  as an 
e f f e c t  o f  age on l a r v a l  reco v ery  a f t e r  the  a p p lic a tio n s  were 
made. The tre a tm e n t x age i n te r a c t io n  was a lso  s ig n i f ic a n t  
(P -< .01) thus i t  i s  apparen t t h a t  tre a tm e n ts  re a c te d  
d i f f e r e n t ly  w ith  re s p e c t  to  l a r v a l  age.
The mean number o f la rv a e  reco v e red  7 days a f t e r  in s e c t ic id e  
a p p lic a t io n  to  the  two la r v a l  ages i s  p rese n ted  in  Table I I I .  
S e p a ra tio n  o f  th ese  means by D uncan 's m u lt ip le  range t e s t  showed 
no s ig n i f ic a n t  d i f fe re n c e  (P >  .0 5 ) in  numbers o f  la rv a e  
recovered  from the  ca rb o fu ran  t re a tm e n ts  a p p lie d  to  7 day o ld  
l a rv a e .  However, b o th  r a te s  (1 .0  lb .  and 0 .5  l b s . / a c r e )  d i f f e r e d  
s ig n i f ic a n t l y  from th e  u n tre a te d  check. The mean numbers o f 
la rv a e  reco v ered  w ere 2 .4 , 5 .6 , and 47 .8  fo r  t re a tm e n t 1 .0 , 0 .5  lb .  
AI p e r a c re  and the  u n tre a te d  check , re s p e c tiv e ly .
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Table I I I .  Mean number o f r i c e  s t a l k  b o rer  la rv a e
recovered  a f t e r  p la n t s  c o n ta in in g  7 and 23 day 
o ld  la rv a e  were t r e a te d  w ith  carb o fu ran .
Baton Rouge, L o u is ia n a , 1972.®^
T reatm ents and Dosages 
( lb .  A I/ac re )
Mean Number Larvae 
Recovered 7 Days 
A fte r  A p p lica tio n
7 Days 23 Days
C arbofuran  1 .0  lb . 2 .4  a 7 .8  a
C arbofuran  0 .5  lb . 5 .6  a 19 .4  b
U n trea ted  check 4 7 .8  c 39.4 c
a /— A n aly sis  o f  v a ria n c e  i s  g iven  in  Appendix Table 7.
— Means fo llow ed  by th e  same l e t t e r  do n o t d i f f e r  s ig n i f ic a n t ly  
a t  th e  .05 le v e l  o f  p r o b a b i l i ty  accord ing  to  Duncan's m u lt ip le  
range t e s t .
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The mean number o f  la rv a e  recovered  7 days a f t e r  carb o fu ran  
a p p lic a tio n s  were made to  p la n t s  c o n ta in in g  23 day o ld  la rv a e  
d i f f e re d  s ig n i f ic a n t ly  (P ^ .O S ) .  A mean o f 7 .8  la rv a e  was 
reco v ered  from th e  1 .0  lb .  p e r  ac re  r a t e  which was s ig n i f ic a n t ly  
low er than  th e  mean number (1 9 .4 ) reco v ered  from the  0 .5  l b s .  p e r  
acre  r a t e  (P «C .05). A mean o f  39.4 l a r v a e  was recovered  from 
th e  u n tre a te d  check which was s ig n i f ic a n t ly  g r e a te r  (P <  .05) 
than  e i t h e r  carb o fu ran  tre a tm e n t.
From r e s u l t s  o f  th is  t e s t ,  i t  i s  obvious t h a t  l a r v a l  age 
in flu e n c e s  th e  e f f e c t iv e n e s s  o f c a rb o fu ran  a p p lic a t io n s .  As 
la r v a l  age in c re a se s  the  amount of ca rb o fu ran  th a t  i s  re q u ire d  to  
k i l l  the  la rv a e  a lso  in c r e a s e s .  The a n a ly s is  o f  v a ria n c e  fo r  
th e s e  d a ta  a re  shown in  Appendix T ab le  9.
Table IV p re s e n ts  th e  r e s u l t s  o f a  combined a n a ly s is  and 
shows the  mean number o f la rv a e  reco v ered  w ith o u t s e p a ra tio n  of 
l a r v a l  ages. From th ese  means, i t  i s  ap p a ren t t h a t  th e  1 .0  lb .  
ca rb o fu ran  r a te  produces g r e a te r  l a r v a l  m o r ta li ty  than  th e  0.5  lb .  
r a t e .  S ig n if ic a n t ly  few er la rv a e  were reco v ered  from b o th  
ca rb o fu ran  r a t e s  than  from th e  u n tre a te d  check (P ^ - .0 5 ) .  The 
mean number o f  la rv a e  reco v ered  was 5 .1  and 12.5 fo r  ca rb o fu ran  
tre a tm e n ts  a t  r a te s  o f  1 .0  and 0 .5  lb .  AI p e r  a c re  r e s p e c tiv e ly ,  
and 43 .6  fo r  the  u n tre a te d  check.
D ata from the  t e s t  where c a rb o fu ran  a t  r a t e s  of 1 .0  and 
0 .5  l b .  p e r  ac re  were a p p lie d  to  p la n t s  c o n ta in in g  26 day o ld  
la rv a e  i s  p re se n te d  in  Table V. These d a ta  f u r th e r  s u b s ta n t ia te
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Table IV. Combined mean numbers o f  r ic e  s t a l k  b o re r  la rv a e  
recovered  a f t e r  7 and 23 day o ld  la rv a e  were 
t r e a te d  w ith  ca rb o fu ran  a t  r a te s  o f 0 .5  and 1 .0  lb .  
p e r  a c re . Baton Rouge, L o u is ia n a , 1972..§/
Treatm ent and Dosages 
( lb .  A l/ac re )
Mean Number o f  
Recovered/Rep.
L§ n /
Carbofuran 1.0 lb . 5.10 a
C arbofuran 0 .5  lb . 12.50 b
U n trea ted  check 43.60 c
—̂  A n aly sis  o f  v a ria n c e  i s  g iven  in  Appendix Table 7. 
b /
Means in c lu d e  b o th  7 and 23 day o ld  la rv a e .
— Means fo llow ed by the  same l e t t e r  do no t d i f f e r  s ig n i f ic a n t ly  
a t  th e  .05 le v e l  o f  p ro b a b i l i ty  accord ing  to  D uncan's 
m u lt ip le  range t e s t .
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T able V. Mean number o f  r i c e  s t a l k  b o re r  la rv a e  recovered  
a f t e r  p la n ts  c o n ta in in g  26 day o ld  la rv a e  were 
t r e a te d  w ith  ca rb o fu ran . Baton Rouge, L o u is ia n a , 
1972.—'
T reatm ents and Dosages 
( lb .  A l/ac re )
Mean Number o f  Larvae—̂ 
Recovered/Rep. 7 Days A f te r  
A p p lica tio n
Carbofuran  1 .0  lb . 18.0
C arbofuran 0 .5  lb . 19.0
U n trea ted  check 25 .7
e l /— A n aly sis  o f v a ria n c e  i s  g iven  in  Appendix Table  9.
^  No s ig n i f ic a n t  d i f f e re n c e s  d e te c te d  among t re a tm e n ts .
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the f a c t  th a t  th ese  r a te s  a re  n o t as e f f e c t iv e  a g a in s t  o ld e r  la rv a e  
as they  a re  a g a in s t  younger la rv a e .  No s ig n i f ic a n t  d i f f e re n c e  in  
number o f la rv a e  reco v ered  was found between e i t h e r  c a rb o fu ran  
r a te  and the  u n tre a te d  check (P >  .0 5 ) .  The mean number o f  
la rv a e  recovered  was 18.0 and 19.0 f o r  ca rb o fu ran  tre a tm e n ts  
a p p lie d  a t  r a te s  o f 1 .0  and 0 .5  lb .  r e s p e c tiv e ly ,  and 25.7 fo r  the  
u n tre a te d  check. When th e  d a ta  were tak en  in  t h i s  t e s t  some of 
the  la rv a e  had pupated . This may have a l t e r e d  th e  e f f e c t iv e n e s s  
o f the  in s e c t ic id e  s in c e  some la rv a e  may have a lre a d y  stopped  
feed in g  b e fo re  th e  chem ical was tak en  up by th e  p la n t .  On th e  
o th e r  hand th e  o ld e r  p la n ts  may n o t have taken  up the  i n s e c t ic id e  
in  q u a n t i t ie s  as g re a t  as the  younger p la n t s ,  th u s , r e s u l t in g  in  
le s s  l a r v a l  m o r ta l i ty .
The a n a ly s is  of v a ria n c e  f o r  the second p a r t  of t h i s  stu d y  i s  
g iven  in  Appendix Table 11. This a n a ly s is  showed th a t  s ig n i f ic a n t  
e f f e c t s  were found w ith  re sp e c t  to  tim e ( t e s t  p ro ce d u re s ) , 
a p p lic a t io n ,  time x a p p lic a tio n  i n te r a c t io n ,  t re a tm e n ts ,  tim e x 
tre a tm e n t i n te r a c t io n ,  a p p lic a tio n  x tre a tm e n t i n te r a c t io n  and 
tim e x tre a tm e n t x a p p lic a t io n  in te r a c t io n  (P * < .0 1 ). W ith re s p e c t  
to  t h i s  s tu d y , the  sou rces  o f  v a r ia t io n  th a t  a re  im portan t a re  
a p p lic a t io n  and trea tm en t s in c e  the  s tu d y  was designed  to  determ ine
(1) th e  e f f e c t s  o f carb o fu ran  r a t e s  on d i f f e r e n t  aged la rv a e ,
(2) th e  r e s id u a l  e f f e c t iv e n e s s  o f carbofu ran  and (3) to  determ ine 
how two r a te s  o f  carb o fu ran  a f f e c te d  r i c e  s ta l k  b o re rs .
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R e su lts  o f s tu d ie s  to  determ ine the  m o r ta l i ty  o b ta in ed  
from a p p lic a t io n s  o f carb o fu ran  a t  r a te s  of 1 .0  and 0 .5  lb s .  
p e r  ac re  to  la rv a e  rang ing  in  age from 1 to  20 days a re  p rese n ted  
in  T ab le  VI. These d a ta  show th a t  r e g a rd le s s  o f in s e c t ic id e  
a p p lic a t io n  r a t e ,  the  numbers of la rv a e  recovered  were always 
s ig n i f ic a n t ly  low er (P •< .0 5 )  than  th a t  from th e  u n tre a te d  check 
in c lu d ed  w ith  each age group. D iffe ren ces  in  number of la rv a e  
rec o v e re d /c a rb o fu ran  tre a tm e n t/a g e  were n o t s ig n i f ic a n t  
(P >  .05) f o r  ages 1 to  9 days. With th e  ex cep tio n  of the  
0 .5  lb .  AI p e r  ac re  tre a tm e n t ap p lied  to  20-day o ld  la rv a e ,  the  
numbers recovered  from th e  i n s e c t ic id e  tre a tm e n ts  a p p lie d  to 15- 
and 20-day o ld  la rv a e  were s ig n i f ic a n t ly  g re a te r  than  from 
a p p lic a t io n s  made to  1 - ,  3 -, 5 - ,  7 - , and 9-day  o ld  la rv a e . The 
p e rcen tag e  of la rv a e  th a t  was recovered  from th e  u n tre a te d  
checks d e c lin e d  as l a r v a l  age in c re a se d  in d ic a tin g  th a t  some 
n a tu r a l  m o r ta l i ty  was o ccu rrin g  p ro g re s s iv e ly  d u ring  the  t e s t .  
However, t h i s  i s  no t b e lie v e d  to  have been g re a t  enough to  
ad v e rse ly  a f f e c t  the  r e s u l ts  o f t h is  s tudy . S ig n if ic a n t ly  
g re a te r  numbers o f  la rv a e  were recovered  from the  u n tre a te d  
checks than  from the  carbofu ran  tre a tm e n ts  f o r  a l l  l a r v a l  ages. 
However, th e  ca rb o fu ran  tre a tm e n ts  d id  cause a g r e a te r  m o rta li ty  
to  younger la rv a e .
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Table VI. Mean number o f r i c e  s t a l k  b o re r  la rv a e  recovered
7 days a f t e r  ca rb o fu ran  was a p p lie d  to  l - , 3 - , 5 - , 7 - ,  
9“ » 15- and 20-day o ld  la rv a e . Baton Rouge,
L o u is ian a , 1972.
L a rv a l Age 
(Days)
Dosages 
( lb .  A I/A cre)
Mean Number o f 
Larvae Recovered —
P er Cent 
Recovery
1 1.0 0 .00  a 0 .00
1 0 .5 0 .00 a 0 .00
1 0 .0 15.33 f 51.11
3 1 .0 0 .00  a 0 .00
3 0 .5 0 .00  a 0.00
3 0 .0 14.50 f 48.33
5 1 .0 0 .16  a 0 .56
5 0 .5 0 .50  a 1.67
5 0 .0 13.17 e 48.89
7 1.0 0 .50  a 1.67
7 0 .5 0 .50  a 1 .67
7 0 .0 12.00 d 40.00
9 1.0 0 .83  ab 3.33
9 0 .5 1.00 ab 3.33
9 0 .0 10.60 c 35.56
15 1 .0 1 .67  b 5.56
15 0 .5 1 .67  b 5.56
15 0 .0 10.00 c 33.33
20 1 .0 2 .17  b 7.22
20 0 .5 1 .33  ab 4.44
20 0 .0 9 .8 3  c 32.78
— A n a ly sis  o f v a ria n c e  i s  g iven  in  Appendix Table 11.
— Means fo llow ed  by th e  same l e t t e r  do n o t d i f f e r  s ig n i f ic a n t ly  
a t  th e  .05 le v e l  of p r o b a b i l i ty  accord ing  to  D uncan's m u lt ip le  
range t e s t .
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R esid u a l A c tiv i ty  o f C arbofuran  in  G reenhouse S tu d ie s
Table VII shows th e  mean numbers o f  la rv a e  recovered  a f t e r  
2 r a te s  o f ca rb o fu ra n  were ap p lie d  to  r i c e  p la n ts  and th en  
in f e s t e d  w ith  f i r s t  s ta g e  la rv a e  1 - ,  3 - ,  5 - ,  7 - , 9 - ,  15- and 
20-days l a t e r .  From 1 to  15 days a f t e r  a p p l ic a t io n s ,  th e  
number o f la rv a e  re co v ered  from p la n ts  t r e a t e d  w ith  ca rb o fu ran  
a t  a  r a te  o f  0 .5  lb .  AI p e r  a c re  d id  n o t d i f f e r  s i g n i f i c a n t ly  
(P >  .05 ) from th e  number reco v ered  from com parable p la n ts  
t r e a te d  w ith  ca rb o fu ran  a t  a r a te  o f 1 .0  l b .  AI p e r  a c re .  Numbers 
o f  la rv a e  re co v ered  from  th e  i n s e c t i c id e  tre a tm e n ts  were 
s i g n i f i c a n t l y  low er th an  th e  number re co v ered  from th e  u n tre a te d  
check fo r  days 1 to  15 (P < " .0 5 ) .  However, 15 days a f t e r  
in s e c t i c id e  a p p l i c a t io n ,g r e a t e r  numbers o f  la rv a e  were 
reco v ered  from bo th  c a rb o fu ran  ra te s  th an  from days 1 to  9.
T h is i n d ic a te s  th a t  th e  r e s id u a l  e f fe c t iv e n e s s  o f  ca rb o fu ran  has 
d e c lin e d  a f t e r  9 d ay s, s in c e  g r e a te r  numbers o f la rv a e  su rv iv e d  
15 days a f t e r  a p p l ic a t io n .  Twenty days a f t e r  i n s e c t ic id e  
a p p l ic a t io n , no d if fe re n c e  was found betw een the  u n tre a te d  check 
and the 1 .0  l b .  r a te  o f  c a rb o fu ran . S ig n i f ic a n t ly  few er la rv a e  
w ere reco v ered  from th e  0 .5  l b .  r a te  th a n  from e i t h e r  th e  1 .0  lb .  
r a te  o r  th e  u n tre a te d  check.
I t  i s  e v id e n t from  t h i s  s tu d y  th a t  ca rb o fu ran  a p p lie d  a t  
0 .5  o r 1 .0  l b .  AI p e r  a c re  p ro v id e s  s u f f ic ie n t  r e s id u a l  a c t iv i t y  
to  e f f e c t iv e ly  c o n tro l  f i r s t  s ta g e  la rv a e  o f  th e  r ic e  s t a lk  
b o re r  f o r  a t  l e a s t  9 days.
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T able V II. Mean numbers o f  r i c e  s t a l k  b o re r  la rv a e  reco v ered  
a f t e r  7 days when p la n ts  were in f e s te d  l - , 3 - , 5 - , 7 - ,  
9 - ,  15- and 20-days a f t e r  a p p l ic a t io n  o f 2 r a te s
o f  c a rb o fu ra n . Baton Rouge, L o u is ia n a , 1972.®/
Days A f te r  
In s e c t ic id e  
A p p lic a tio n
T reatm en ts 
( lb .  A I/A cre)
Mean Number of 
Larvae Recovered 
P er Rep .£ /
P er Cent 
Recovery
1 1 .0 0 .0  a 0 .0 0
1 0 .5 0 .0  a 0 .0 0
1 0 .0 18.3  f 61 .11
3 1 .0 0 .0  a 0 .0 0
3 0 .5 0 .0  a 0 .0 0
3 0 .0 17.3  e f 57 .78
5 1 .0 0 .0  a 0 .00
5 0 .5 0 .0  a 0 .00
5 0 .0 1 7 .0  e 56 .67
7 1 .0 0 .0  a 1 .67
7 0 .5 0 .5  a 1 .67
7 0 .0 17.5  e f 58 .33
9 1.0 0 .5  a 0 .00
9 0 .5 0 .8  a 2 .78
9 0 .0 17.1 e f 57.22
15 1 .0 7 .2  b 23.84
15 0 .5 7 .3  b 24.44
15 0 .0 14.6 d 6 3 .33
20 1 .0 9 .0  c 30.00
20 0 .5 7 .7  b 25.56
20 0 .0 9 .0  c 46 .11
— A n a ly sis  o f  v a r ia n c e  i s  g iv en  in  Appendix T able 11.
— Means fo llow ed  by th e  same l e t t e r  do n o t d i f f e r  s i g n i f i c a n t l y  a t  
a t  th e  .05 le v e l  o f  p r o b a b i l i t y  ac co rd in g  to  D uncan 's m u ltip le  
range t e s t .
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F ie ld  S tu d ie s  w ith  Carbofuran on S ta lk  B orer Larvae o f Known Ages
This stu d y  was designed  to  e v a lu a te  th e  e f f e c t s ,  under f ie ld  
c o n d it io n s , o f  carb o fu ran  a p p lie d  a t  r a t e s  0 .5  lb .  and 1 .0  lb .  AI 
p e r a c re  on two ages o f  r i c e  s t a l k  b o re r  la rv a e  (7- and 22-days o f  
a g e ) . The a n a ly s is  o f  v a ria n c e  o f  the  d a ta  from th is  t e s t  i s  
p re se n te d  in  Appendix Table 14. S ig n if ic a n t  e f f e c t s  (P < .0 1 )  were 
found among tre a tm e n ts  and a lso  between ages in  t h i s  a n a ly s is .
These d i f f e re n c e s  in d ic a te  t h a t  ca rb o fu ran  was a f f e c tin g  th e  
i n s e c t  p o p u la tio n  and th a t  one age o f la rv a e  was a ffe c te d  more 
than  th e  o th e r .  This i s  a ls o  in d ic a te d  by the  s ig n i f ic a n t  
(P < .0 1 )  i n te r a c t io n  between tre a tm e n t x age.
Table V III p re s e n ts  th e  mean number o f  la rv a e  recovered  7 
days a f t e r  ca rb o fu ran  was a p p lie d  to  th e  7- and 22-day o ld  la rv a e . 
S ig n if ic a n t ly  more 7-day o ld  la rv a e  were recovered  in  bo th  r a t e s  
o f  ca rb o fu ran  than  from the  u n tre a te d  check (P < . 0 5 ) .  Although 
th e  number o f  la rv a e  recovered  from th e  0 .5  l b .  r a t e  was 
n u m erica lly  g r e a te r  than  th a t  recovered  from th e  1 .0  lb .  r a t e ,  
the  d i f f e re n c e  betw een th ese  tre a tm e n ts  was n o t s t a t i s t i c a l l y  
s ig n i f ic a n t  (P >  .0 5 ) .  D iffe ren ces  in  th e  numbers of 22-day 
o ld  la rv a e  recovered  7 days a f t e r  the  ca rb o fu ran  was a p p lie d  were 
not s ig n i f ic a n t  (P .0 5 ) .  N e ith e r  r a t e  o f  th e  in s e c t ic id e  
p ro v id es  s a t i s f a c to r y  c o n tro l  o f  the  o ld e r  la rv a e .
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Table V III. Number o f  r ic e  s ta lk  b o re r  la rv a e  recovered
7 days a f t e r  carbofu ran  a p p lic a t io n  to  f i e l d  p lo ts  
c o n ta in in g  7 -and 22-day o ld  la rv a e . R ice Experiment 
S ta t io n ,  Crowley, L o u is ia n a , 1972.■£'
T reatm ents and Dosages Mean Number o f  Larvae Recovered
( lb .  A I/ac re ) 7 Day Old 22 Day Old
C arbofuran  1 .0  l b . 0 .00 a 31.50 a
C arbofuran 0 .5  l b . 2 .50 a 35.00 a
U n trea ted  check 21.50 b 35.25 a
a /—' A n aly sis  o f  v a ria n c e  i s  given  in  Appendix Table 14.
—̂  Means fo llow ed  by same l e t t e r  in  th e  same column do n o t 
s ig n i f ic a n t l y  a t  th e  .05 le v e l  o f p r o b a b i l i ty  accord ing  
D uncan's m u lt ip le  range t e s t .
d i f f e r
to
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F ie ld  S tu d ie s  on R esidual A c tiv i ty  of Carbofuran
Appendix T able  16 p re se n ts  th e  a n a ly s is  o f  v a ria n c e  of d a ta  
c o lle c te d  from th is  s tu d y  which was designed  to  determ ine 
r e s id u a l  c o n tro l  of f i r s t  s ta g e  la rv a e  fo llo w in g  a p p lic a t io n  
o f  2 r a t e s  o f  c a rb o fu ran  (0 .5  and 1 .0  lb .  A l /a c r e ) .  A 
s ig n i f ic a n t  (P < .0 1 )  F -va lue  was o b ta in ed  fo r  d i f f e re n c e s  in  
tim es o f  i n f e s ta t io n  (a p p l ic a t io n )  and f o r  d i f f e re n c e s  among 
tre a tm e n ts .  The a p p lic a tio n  x tre a tm e n t in te r a c t io n  was a lso  
s ig n i f ic a n t  (P < .0 1 )  in d ic a t in g  t h a t  th e  e f f e c t iv e n e s s  o f the 
t re a tm e n ts  d i f f e r e d  w ith  i n f e s ta t io n  (a p p l ic a t io n )  d a te s .
T abls IX p re s e n ts  th e  mean numbers o f  la rv a e  reco v ered  from 
f i e l d  p lo ts  a f t e r  they  were i n f e s te d  a t  7-day in te r v a l s  a f t e r  
a p p lic a tio n  of c a rb o fu ran . These d a ta  show t h a t  ca rb o fu ran  a t 
b o th  a p p lic a t io n  r a te s  p ro v id es  enough r e s id u a l  a c t i v i t y  to  
s ig n i f ic a n t ly  reduce (P -< .0 5 )  f i r s t  s ta g e  l a r v a l  p o p u la tio n s  
below the u n tre a te d  p lo ts  fo r  a t  l e a s t  7 days a f t e r  a p p lic a t io n .  
However, th e re  was a tendency f o r  the  number o f la rv a e  recovered  
to  in c re a se  in  d i r e c t  p ro p o rtio n  to  the  number of days a f t e r  
i n s e c t ic id e  a p p lic a t io n .  The p e rc e n tag e  o f  la rv a e  recovered  
d ec reased  as th e  p la n ts  m atured in  b o th  th e  i n s e c t ic id e  tre a te d  
p lo ts  and in  th e  u n tre a te d  check. A f te r  th e  15th  day, p la n ts  in  
th e  t e s t  p lo ts  were in  th e  l a t e  boo t s ta g e  o f  developm ent and 
n o t as s u c c u le n t  as younger p l a n t s .  This c o n d it io n  may have 
p rev en ted  some la rv a e  from e s ta b l is h in g  on th e s e  p la n t s .
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Table IX. Mean numbers of rice stalk borer larvae recovered from 
• field plots Infested 1-,3-,5-,7-,9-,15- and 20-days 
after application of 2 rates of carbofuran. Rice- 










1 1.0 1.00 a 2.00
1 0.5 1.25 a 4.00
1 0.0 21.25 h 42.50 •
3 1.0 1.25 a 2.50
3 0.5 4.50 abed 9.00
3 0.0 28.25 ij 56.50
5 1.0 11.25 ef 22.50
5 0.5 11.50 ef 8.50
5 0.0 30.75 j 61.50
7 1.0 7.50 bede 15.00
7 0.5 14.00 fg 9.50
7 0.0 22.75 i 45.50
9 1.0 14.75 fg 29.50
9 0.5 12.75 ef 25.50
9 . 0.0 18.75 gh 37.50
15 1.0 9.75 def 19.50
15 0.5 9.00 cdef 18.00
..15 0.0 10.25 ef 20.50
20 1.0 3.25 abc 6.50
20 0.5 3.50 abc 7.00
20 0.0 3.00 abc 6.00
—  ̂Analysis of variance is given in Appendix.Table 16.
^  Means followed by same letter do not differ significantly at the 
.05 level of probability according to Duncan's multiple range 
test.
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T able X. Combined a n a ly s is  o f  th e  numbers of r ic e  s ta lk  b o re r  
la rv a e  reco v ered  from f i e l d  p lo ts  t h a t  were t r e a te d  
w ith  ca rb o fu ran  and in fe s te d  1-, 3-, 5 - , 7 -, 9-, 15- and 
20-days a f t e r  a p p lic a t io n .  R ice Experim ent S ta t io n ,  
Crowley, L o u is ia n a , 1972.—'
Treatm en ts and Dosages 
( lb .  A l/a c re )
Mean Number of Larvae 
Recovered/Rep. W
Carbofuran  1 .0  lb . 6.96 a
C arbofuran  0 .5  lb . 8 .18 a
U n trea ted  check 19.28 b
— A n aly sis  o f  v a ria n c e  i s  g iv en  in  Appendix Table 16.
—I  Means fo llow ed  by same l e t t e r  do n o t d i f f e r  s ig n i f ic a n t ly  a t  
th e  .05 le v e l  o f p r o b a b i l i ty  a cco rd in g  to  Duncan's m u lt ip le  
range t e s t .
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An a n a ly s is  o f  the  mean numbers o f  la rv a e  recovered  from both 
in s e c t ic id e  r a te s  and the  u n tre a te d  check (Table X) showed no 
s ig n i f ic a n t  d i f fe re n c e  (P .05 ) between th e  two carb o fu ran  
tre a tm e n ts .  However, th e  mean number o f  la rv a e  recovered  from 
th e s e  tre a tm e n ts  were s ig n i f ic a n t ly  l e s s  than  from th e  check 
p lo ts  (P ^ .0 5 ).
E f fe c t  of N itro g e n . Phosphorus and P otassium  When Used Alone and 
in  Combinations on R ice S ta lk  B orer Damage
The a n a ly s is  o f  v a ria n c e  o f th e  tre a tm e n ts  and trea tm en t 
com binations i s  p re se n ted  in  Appendix T able 18. Rice s t a l k  b o re r  
damage was in c re a se d  s ig n i f ic a n t l y  (P < " .0 1 ) when h igh  le v e l s  o f 
n i tro g e n  were added to  r ic e  p lo ts  and th e  i n te r a c t io n  between 
n itro g e n  x potassium  was s ig n i f ic a n t  CP < “.0 5 ). There was no 
s ig n i f ic a n t  e f f e c t  (P > . 0 5 )  f o r  phosphorus o r  po tass iu m  used 
a lone  o r  in  com bination .
Table XI shows th e  mean number of p la n ts /sa m p le , th e  mean 
number o f  p la n ts  damaged/sample and th e  p e rcen tag e  o f the  p la n ts  
damaged/sample in  th e  1970 s tu d y . G enerally  more p la n ts  were 
sam pled in  th e  tre a tm e n ts  c o n ta in in g  th e  160 lb .  r a t e  o f  n i tro g e n . 
T h is  probab ly  i s  a r e s u l t  o f  the  in c re a se d  t i l l e r i n g  b rought 
about by th e  heavy r a t e s  o f  n i tro g e n  s in c e  number o f  p l a n t s /  
sample d ecreased  as the  l e v e l  o f  n itro g e n  dec reased .
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Table XI. Damage caused by r ic e  s ta lk  b o re r  la rv a e  to  r ic e  
f e r t i l i z e d  w ith  3 r a te s  and 3 com binations o f 
N-P-K. Rice Experim ent S ta t io n ,  Crowley, L o u is ian a , 
1970. 5 /
Mean No. Mean No.
F e r t i l i z e r  R ates o f T o ta l o f  T o ta l P er Cent
( lb . / a c r e )  P la n ts  Sampled/ P la n ts  Damaged/ Damage —'
N-P-K_______________ Rep._____________ Rep.________________________
160- 0 -  0 46.92 35.17 74.95 a
160- 50-100 43.08 29.17 67.70 ab
160-100- 0 41.33 27.83 67.34 ab
160- 0 - 50 41.25 26.00 62.83 ab
160-100- 50 41.42 25.25 60.96 b
160- 50- 50 39.67 24.58 57.77 b
160-100-100 40.00 22.92 57.29 b
160- 0-100 42.83 24.08 56.22 b
160- 50- 0 45.25 24.50 54.14 b
80- 0 - 50 33.00 9 .50 28.79 c
80-100-100 32.35 9.17 28.42 c
80-100- 50 35.00 9 .3 3 26.67 c
80- 50- 50 32.00 6.75 21.09 c
80-100- 0 31.33 5.42 17.29 c
80- 0 -  0 31.17 5.00 16.04 c
80- 50-100 30.25 3.75 12.40 c
80- 0-100 30.25 3.50 11.57 c
80- 50- 0 33.00 3.33 10.10 c
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T ab le XI. (c o n tin u e d )
Mean No. Mean No.
F e r t i l i z e r  R ates o f  T o ta l  o f  T o ta l  P e r  Cent
( l b . / a c r e )  P la n ts  Sam pled/ P la n ts  Damaged/ Damage J>/
N-P-K______________ Re|u_________________ RejK_________________________
0 - 50-100 25.67 2 .00 7.79 c
0-100-100 24.92 1.92 7.69  c
0 - 0 -  50 25.08 1.92 7.64 c
0 -  50- 50 25.58 1.75 6.84  c
0 -100- 0 25.92 1 .00 3 .86  c
0 -1 0 0 - 50 24.25 0 .7 5 3.09 c
0 -  0 -  0 26 .08 0 .67 2 .55 c
0 - 50- 0 22.75 0 .50 2 .20  c
0 -  0-100 25.75 0 .5 0 1.94  c
— A n aly sis  o f  v a r ia n c e  i s  g iven  in  Appendix T able 18.
Means fo llow ed  by same l e t t e r s  do n o t d i f f e r  s i g n i f i c a n t l y  a t  
th e  .05 le v e l  o f  p ro b a b i l i ty  acco rd in g  to  D uncan's m u l tip le  range 
t e s t .
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Based on mean p er cen t damage*the 1970 d a ta  can be a rra y e d  
in  2 s t a t i s t i c a l l y  s ig n i f ic a n t  groups (P ^ . 0 5 ) .  A ll means from 
t re a tm e n ts  re c e iv in g  th e  n i tro g e n  r a te  e q u iv a le n t to  160 l b . / a c r e  
were in  one group and th ese  d i f f e r  s ig n i f ic a n t ly  (P ^ .O S )  from 
th e  80 and 0 l b s .  o f n i tro g e n /a c re  r a te s  and com binations o f  th ese  
w ith  or w ith o u t potassium  o r phosphorus. There was a lso  no 
a d d it iv e  e f f e c t  when potassium  was combined w ith  n i tro g e n  in  
v a rio u s  tre a tm e n t com binations. T h e re fo re , no a ttem p t i s  made 
in  t h i s  s tudy  to  e x p la in  the  n i tro g e n  x potassium  in te r a c t io n .
There was a g e n e ra l  tren d  in  t h is  s tudy  f o r  r ic e  s ta lk  b o re r  
damage to  in c re a se  as n i tro g e n  r a te s  were in c re a se d . However, 
n i tro g e n  le v e l s  of more than  80 l b . / a c r e  would be req u ired  to  
produce damage th a t  would be s ig n i f ic a n t ly  g re a te r  than  damage 
a t  0 lb .  o f  n i tro g e n /a c re .
Appendix Table 19 shows the a n a ly s is  o f  v a ria n c e  ta b le  fo r  
the  1971 s tu d y . In  th is  study  a h ig h ly  s ig n i f ic a n t  d if fe re n c e  
(P •C .01) was found in  th e  F - t e s t ,  when r ic e  s ta lk  b o re r  damage 
as  r e l a te d  to  n itro g e n  was ana lyzed . A s ig n i f ic a n t  e f f e c t  
(P < . 0 5 )  was a lso  found fo r  p o tassium . However, in  t h i s  t e s t  , 
the  n itro g e n  x potassium  in te r a c t io n  was n o t s ig n i f ic a n t .  No 
s t a t i s t i c a l l y  s ig n i f ic a n t  e f f e c t  was found fo r  phosphorus r a t e s  
o r  fo r  any o f the  rem aining f e r t i l i z e r  com binations or in te r a c t io n s  
(P >  .0 5 ).
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Table X II. Damage caused  by r i c e  s t a l k  b o re r  la rv a e  to  r ic e  
f e r t i l i z e d  w ith  3 r a te s  and 3 com binations o f 
N-P-K. Rice Experim ent S ta t io n ,  C rowley, 
L o u is ia n a , 1971.
F e r t i l i z e r  R ates 
( l b . / A . )  
N-P-K
Mean No. 
o f  T o ta l 
P la n ts  Sampled/ 
Rep.
Mean No. 
o f  T o ta l  
P la n ts  Damaged/ 
Rep.
P e r  Cent, 
Damage —
160-100-100 52.30 35.90 63.78  a
160- 0-100 49.20 31.70 63.46 a
160- 50-100 52.50 34.60 63.40  a
160- 5 0 - 50 56.20 33.50 62.89 a
160- 0 -  50 57.30 27.50 62.76 a
80-100- 50 45.30 36.20 59.43  ab
160-100- 50 60.30 24.30 59.33  ab
80- 50-100 46.80 27.60 59.23 ab
160- 50- 0 47 .70 35.40 58.56 ab
160- 0 -  0 49 .20 27.70 57.03  ab
160-100- 0 43 .40 28.30 56.41 abc
80-100-100 43.90 23.10 51.39 abed
80- 0 -  50 43.90 20.80 48.35 bed
80- 50- 50 45.50 23.70 47.82 bed
80-100- 0 42 .00 23.40 46.88  bed
80- 50 - 0 41.00 19.30 45.78  bed
80- 0 -  0 36.80 17.10 43.41  cd
80- 0-100 36.00 14.90 40.57  d
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Table X II. (co n tin u ed )
Mean No. Mean No.
F e r t i l i z e r  R ates o f T o ta l  o f  T o ta l  P e r C e n t ,
( lb . /A .)  P la n ts  Sam ple-./ P la n ts  Damaged/ Damage —
N-P-K Rep. Rep.
0-100- 50 32.80 6.50 19.41 e
0 - 0 -  50 27.30 4.50 16.73 e
0 -  50- 0 31.00 4.30 15.40 e
0 - 0-100 28.80 4.90 15.06 e
ooo
27.70 4.10 14.31 e
0 - 50- 50 27.50 3.60 13.02 e
0-100-100 27.30 3.50 12.81 e
0 - 50-100 28.50 2.90 10.12 e
0 -100- 0 27.60 2.40 9.19 e
-1-/ A n aly sis  o f  v a ria n c e  i s  g iven  in  Appendix Table 19.
—̂ Means fo llow ed  by same l e t t e r s  do n o t d i f f e r  s ig n i f ic a n t ly  a t  
th e  .05 le v e l  of p r o b a b i l i ty  acco rd in g  to  Duncan’s m u lt ip le  
range t e s t .
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Table XII shows the  mean t o t a l  p la n ts  sampled, th e  mean t o t a l  
numbers o f  p la n t s  damaged and th e  p e rcen tag e  of damaged p la n ts  
t h a t  were o b ta in e d  w ith  d i f f e r e n t  f e r t i l i z e r  com binations in  th e  
1971 s tu d y . The p e r  cen t p la n ts  damaged showed the same 
g e n e ra l  tre n d  as in  th e  1970 s tu d y . G en era lly , the  g r e a te s t  
amount o f  b o re r  damage was a s so c ia te d  w ith  th e  h e a v ie s t  r a te  
o f  n i tro g e n  (160 l b . / a c r e ) .  Except fo r  th e  0 n itro g e n  r a t e ,  th e  
damage f o r  th e  le v e ls  o f  n i tro g e n  were n o t grouped as d i s t i n c t ly  
as in  th e  1970 s tu d y . However, w ith o u t e x c ep tio n , a l l  com binations 
t h a t  rec e iv ed  no n i tro g e n  were damaged s ig n i f ic a n t ly  l e s s  than 
com binations r e c e iv in g  n i tro g e n .
O v ip o s itio n  P re fe re n ce  by Rice S ta lk  Borer Moths fo r  P la n ts  
F e r t i l i z e d  a t  D if fe r e n t  Rates
The a n a ly s is  of v a ria n c e  ta b le  fo r  th is  s tudy  i s  p re se n ted  in  
Appendix Table 21. A h ig h ly  s ig n i f ic a n t  F -value (P ^ . 0 1 )  was 
found fo r  t rea tm en ts  in d ic a tin g  th a t  moths responded d i f f e r e n t ly  
to  p la n t s  f e r t i l i z e d  w ith  the  v a rio u s  com binations and r a te s  
o f  n i tro g e n  and po tass iu m .
The tre a tm e n t com bination o f n i tro g e n  and p o tassium  and the 
mean number o f  eggs o v ip o s i te d  on each tre a tm e n t com bination a re  
p re se n te d  in  Table X III .  N itro g en  was s e le c te d  fo r  t h i s  s tudy  
s in c e  th e  g r e a te s t  amount o f  b o re r  damage was o b tained  from 
p lo ts  re c e iv in g  th e  heavy n itro g e n  r a te s  and potassium  was 
in c lu d ed  s in c e  s t a t i s t i c a l  an a ly ses  o f f i e ld  t e s t s  in d ic a te d  a 
s ig n i f ic a n t  n i tro g e n  x po tass iu m  in te r a c t io n  in  r e l a t i o n  to
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Table X III . O v ip o s itio n  by r ic e  s t a l k  b o re r  moths on p la n ts
f e r t i l i z e d  w ith  3 r a t e s  o f  n i tro g e n  o r p o tassium  and 
com binations o f  th e s e , r e s p e c tiv e ly ,  Baton Rouge, 
L o u is ia n a , 1972.i*/
L evels of N and K Mean Nunber of 
O v iposited ir
80- 50 2767.11 a
160- 50 2381.44 ab
160-100 2054.11 be
80-100 1659.55 c
160- 0 1638.55 c
80- 0 1595.33 c
0-100 712.44 d
0 - 0 504.44 d
0- 50 488.22 d
— A n alysis  of v a rian ce  i s  g iv en  in  Appendix Table 21.
—̂ Means fo llow ed  by th e  same l e t t e r  do n o t d i f f e r  s ig n i f ic a n t ly  
a t  th e  .05 le v e l  o f  p r o b a b i l i ty  accord ing  to  Duncan’ s 
m u lt ip le  range t e s t .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
74
s t a l k  b o re r  damage.
Comparisons among th e  mean numbers o f  eggs o v ip o s ite d  on 
p la n t s  rec e iv in g  th e  n itro g e n  and po tass iu m  tre a tm e n ts  showed 
t h a t  th o se  r e c e iv in g  n i tro g e n  (160 o r  80 l b . / a c r e )  had 
s ig n i f ic a n t l y  more eggs (P ^ .O S )  th an  th o se  th a t  rece iv ed  no 
n itro g e n .  There was no in d ic a t io n  from th ese  d a ta  th a t  
o v ip o s i t io n  was in c re a se d  on p la n ts  from tre a tm e n ts  re c e iv in g  
heavy r a te s  o f potassium .
There was a tendency fo r  p la n ts  in  tre a tm e n ts  r e c e iv in g  
b o th  n itro g e n  and potassium  to  be more e r e c t  than  th o se  in  
tre a tm e n ts  r e c e iv in g  on ly  n i tro g e n . A lso , p la n ts  in  tre a tm e n ts  
re c e iv in g  th e  160 lb .  r a t e  of n i tro g e n  appeared to  be somewhat 
s tu n te d  a t  th e  e a r ly  se ed lin g  s ta g e  (about 2 weeks a f t e r  
p la n tin g )  and some d id  n o t su rv iv e .
However, t i l l e r i n g  was always more pronounced in  p la n ts  t h a t  
had rec e iv ed  h igh  n i tro g e n  r a t e s .  T his e f f e c t  may have been due 
to r e te n t io n  o f more t o t a l  n i tro g e n  in  th e  enc losed  c o n ta in e rs  
than  norm ally  o ccurs in  th e  f i e l d  where n itro g e n  lea c h in g  i s  a 
f a c to r .  Thus, i t  i s  p o s s ib le  t h a t  r e l a t i v e ly  more n i tro g e n  was 
p re s e n t  in  c o n ta in e rs  than  i s  a v a ila b le  to  p la n ts  in  th e  f i e l d ,  
a c o n d itio n  th a t  m ight ten d  to  o f f s e t  some of the  observed 
d i f f e re n c e s  in  b o re r  damage between n i tro g e n  le v e ls  in  f ie l d  t e s t s .
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I t  i s  p o s s ib le  to  conclude from th ese  d a ta  t h a t  n itro g e n  
in f lu e n c e s  th e  s e le c t i o n  of o v ip o s i t io n a l  s i t e s  o f  r ic e  s ta lk  
b o re r  moths and thus r e s u l t s  in  in c re a se s  in  l a r v a l  p o p u la tio n s . 
T h e re fo re , th e  in c re a se d  damage o b ta in ed  in  th e  f i e l d  s tu d ie s ,  
w ith  th e  h ig h e r  le v e ls  o f  n i tro g e n ,  were p ro b ab ly  due to  
in c re a se d  o v ip o s i t io n  by a d u lts  on th e s e  t re a tm e n ts .
L a rv a l D isp e rsa l  Study
T e s t 1 The a n a ly s is  o f  v a ria n c e  fo r  the  number o f  la rv a e  
reco v ered  in  every  2 in ch es  o f row ex ten d in g  from the  s i t e  o f  
i n f e s t a t i o n  i s  p re se n te d  in  Appendix Table 23. S ig n if ic a n t  
d i f f e re n c e s  (P ^ . 0 1 )  were found f o r  d is ta n c e  th e  la rv a e  
moved and th e  i n te r a c t io n  o f age f o r  la rv a e  ( le n g th )  x d is ta n c e  
was s ig n i f ic a n t .  T his in te r a c t io n  in d ic a te s  th a t  l a r v a l  
movement d i f f e r s  w ith  re s p e c t  to  age.
A lso , th e  a n a ly s is  o f v a ria n c e  o f  the  number o f  damaged 
p la n ts  p e r  2 in ch es  o f  row from the i n f e s ta t io n  s i t e  showed a 
s t a t i s t i c a l l y  s ig n i f ic a n t  e f f e c t  (P < * .0 1 )  on movement of 
d i f f e r e n t  aged la rv a e  (Appendix T able 24). A s ig n i f ic a n t  e f f e c t  
(P ^ .0 1 )  was a ls o  found in  th e  i n te r a c t io n  f o r  tim e x age 
in d ic a tin g  th a t  damage to  r ic e  p lanrts v a rie d  acco rd in g  to  l a r v a l  
age , which i s  l o g ic a l  s in c e  th e  l a t e r  l a r v a l  s ta g e s  feed  more 
th an  the  e a r ly  s ta g e s .  The F -v a lu e  f o r  d is ta n c e  was a lso  
s ig n i f ic a n t  (P < .0 1 )  in d ic a t in g  th a t  p la n t  damage d i f f e r s  
betw een e a r ly  and l a t e  l a r v a l  i n s t a r s .  The le n g th  (age) x
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d is ta n c e  i n te r a c t io n  was a lso  s ig n i f ic a n t  (P “C.OS) in d ic a tin g  
th a t  th e  d is ta n c e  th e  la rv a e  moved was in flu e n ce d  by la r v a l  age.
Table XIV p re s e n ts  th e  mean numbers o f 15- and 30-day o ld  
la rv a e  recovered  and the  mean numbers of p la n ts  damaged fo r  each 
2 in ch es  o f  row from th e  s i t e  o f  in f e s ta t io n .  S ig n if ic a n t ly  
g r e a te r  (P .01) numbers of 15-day o ld  la rv a e  were recovered  
2 - ,  4 - ,  and 6 - in c h e s  from th e  s i t e  o f in f e s ta t io n  than  30-day 
o ld  l a r v a e .  D iffe re n ce s  in  numbers o f la rv a e  recovered  from 
d is ta n c e s  o f  8 - ,  1 0 - , 12- and 14-inches were n o t s ig n i f ic a n t  
(P ^  .0 5 ) .  S ig n if ic a n t ly  g r e a te r  numbers o f  30-day o ld  
la rv a e  were recovered  from 16 and 22 in ch es  (P C . 0 5 ) .  A lthough 
more 30-day o ld  la rv a e  were recovered  from  d is ta n c e s  of 24,
26, 28 and 30 in c h e s , th ese  d i f f e re n c e s  were n o t s t a t i s t i c a l l y  
s ig n i f i c a n t .  At th e  extrem e end o f th e  row (32 inches from th e
in f e s ta t io n  s i t e )  th e  number of 30-day o ld  la rv a e  recovered  was
s ig n i f ic a n t l y  g r e a te r  than  th e  number o f 15-day o ld  la rv a e  
(P < * 0 5 ) .
In  a l l  sam ples, th e  numbers of damaged p la n ts  recovered  were 
always g r e a te r  from tre a tm e n ts  c o n ta in in g  30-day o ld  la rv a e . 
However, s ig n i f ic a n t  d if fe re n c e s  (P ^ . 0 1  o r ( .0 5 )  were only 
found among sam ples taken  a t  d is ta n c e s  o f  2 - ,  4 - ,  6 - ,  8 - ,  16 -, 
1 8 -, 2 6 -, 28- and 32-inches from the  in f e s ta t io n  s i t e .  The 
in c re a se d  damage caused by th e  o ld e r  la rv a e  p robab ly  r e s u l te d  
from lo n g e r  len g th  o f t h e i r  feed in g  p e rio d  p lu s  consumption of
g r e a te r  q u a n t i t ie s  o f  p la n t  t i s s u e .
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Table  XIV. Mean number o f  r i c e  s ta l k  b o re r  la rv a e  recovered 
and damaged p la n ts  found every  2 In ch e s , from th e  
s i t e  o f  i n f e s ta t io n ,  a f t e r  la rv a e  were allowed to  
d isp e rs e  and feed  fo r  15 and 30 days. Baton Rouge 
L o u is ia n a , 1 9 7 0 .^
Days D is tan ce  Mean Number of —̂  Mean Number o f —̂





2.58  — ** 
0 .25  ^
1 . 3 3 ^ * *





1 . 8 7 ^ _  ** 
1. 25
1 . 2 1 - ^ * *





1 .62—  ** 
0 .9 6 —
1 .0 8 — ** 













1*1 7 ^ >  NS 









0 .2 1 —  
0 .8 3  ^
0 .5 0 -^  * 





0 . 8 7 - ^  NS 
0 .8 7  —






0* 17 '" ->  NS 
0 . 5 8 - ^






0 .2 5 —  * 
0 . 7 5 - ^
0.29 '^ > us 
0 .5 8 - " ^
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Table XIV. (co n tin u ed )
Days D is tan ce Mean Nunber o f  — Mean Number of —/





0 ,5 0  NS 





° ‘ 12 NS 
0 . 3 7 " " ^






0 . 0 4 NS 
0 . 3 7 - ^
0. 04- — * 





° * 17 NS 
0 .50  -— 0-21^  NS 0 . 5 0 ^ ^
15 32 0 . 0 8 — ** 
0.67
0 .0 8  **







~  A nalysis  o f  v a ria n c e  i s  given in  Appendix T ab les 23 and 24.
b / Means were o b ta in ed  from 2 r e p l ic a t io n s  in  tim e w ith  6 
r e p l ic a t io n s / t im e .
** Denotes s ig n i f ic a n t  d i f fe re n c e  a t  th e  .01 le v e l  of p r o b a b i l i ty .
* Denotes s ig n i f ic a n t  d if f e re n c e  a t  th e  .05 le v e l  of p r o b a b i l i ty .
NS Denotes n o n -s ig n if ic a n c e .
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T es t 2 T his t e s t  d i f f e r e d  from  t e s t  1 in  th a t  th e  o ld e r  
la rv a e  (beyond 15 days) were not p e rm itte d  to  move beyond 
10 in ch es  from the i n f e s ta t io n  s i t e  u n t i l  a f t e r  15 days of age. 
T h e re fo re , movement o c c u rr in g  in  th e  l a s t  22 inches of row 
(10-32 in ch e s)  re p re se n te d  th a t  o f  la rv a e  between th e  ages o f  
15 and 30 d ay s .
Analyses o f  v a ria n c e  o f th e  d a ta  f o r  l a r v a l  movement and 
p la n t  damage, i s  p re se n te d  in  Appendix T ables 26 and 27, 
r e s p e c tiv e ly .  D iffe re n ce  w ith  re s p e c t  to  l a r v a l  age (m ethod), 
and th e  number o f  la rv a e  recovered  were s ig n i f ic a n t  ( P - ^ .O l ) .
The number o f  la rv a e  o f th e  2 ages reco v e red  w ith  r e s p e c t  to  
d is ta n c e  was a ls o  s ig n i f ic a n t  ( P ^ . O l ) .  I n te r a c t io n s  of 
tim e x d i s ta n c e ,  and method x d is ta n c e  were a lso  s ig n i f ic a n t  
(P <■ .01) (Appendix Table 26).
Numbers o f  p la n ts  damaged w ith  re s p e c t  to  l a r v a l  age and 
numbers of p la n ts  damaged w ith  re s p e c t  to  d is ta n c e  were found 
to  be s ig n i f ic a n t  ( P < " .0 1 ) .  I n te r a c t io n  o f  tim e ( r e p l ic a t io n  
in  tim e) x m ethod, tim e x d is ta n c e ,  method x d is ta n c e  and 
tim e x method x d is ta n c e  were s ig n i f ic a n t  (P ^ . 0 1 ) .
Table XV p re s e n ts  th e  mean numbers o f  la rv a e  and damaged 
p la n t s  found in  each 2 in ch es  o f row from th e  s i t e  o f  in f e s ta t io n .  
Comparison o f numbers o f 15- and 30-day o ld  la rv a e  found a t  
d i f f e r e n t  d is ta n c e s  show th a t  s ig n i f ic a n t ly  (P < .0 1 )  fewer 30- 
day o ld  la rv a e  were recovered  a t  d is ta n c e s  o f  2- , 4 - ,  and 6- in c h e s .
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Mean number o f r i c e  s ta lk  b o re r  la rv a e  recovered  
and damaged p la n t s  found every  2 in c h e s , from th e  
s i t e  of i n f e s ta t io n ,  a f t e r  la rv a e  were allow ed to  
d isp e rs e  and feed  fo r  15 and 30 days. Baton Rouge, 
L o u is ia n a , 1970. £ /
Days D is tan ce
(in ch es)
Mean Nunber o f b /
Larvae Recovered
Mean Number o f  —̂  













15 14 1 .0 0
30 14 0.77
15 16 0.61 .
30 16 0 . 6 6 .
15 18 0 .6 1 '
30 18 0.80 .
15 20 0.92
30 20 0.64 .
15 22 0.2 7
30 22 0.69-
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T able  XV. (co n tin u ed )
Days D istan ce Mean Number o f —̂ Mean Number o f  h /



















0 .4 7 - ^ nS




32 ° * 250 .2 2
0.19







3  /— A n alysis  o f  v a ria n c e  i s  g iv en  in  Appendix Tables 26 and 27.
—̂ Means were o b ta in ed  from 3 r e p l ic a t io n s  in  tim e w ith  6 
r e p l ic a t io n s / t im e .
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  the  .01 le v e l  o f  p r o b a b i l i ty .
* Denotes s ig n i f ic a n t  d i f f e re n c e  a t  th e  .05 le v e l  o f  p r o b a b i l i ty .
NS Denotes n o n -s ig n if ic a n c e .
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Numbers o f  la rv a e  from th e  two ages reco v e red  from d is ta n c e s  
8 th rough 32 w ere not s ig n i f ic a n t l y  d i f f e r e n t  (P >  .0 5 ).
This i n d ic a te s  t h a t  b o th  th e  young and o ld e r  la rv a e  moved. 
However, a t  d is ta n c e s  o f  more th an  6 in ch es  from th e  i n f e s ta t io n  
s i t e ,  g r e a te r  numbers o f o ld e r  la rv a e  were found, thus 
in d ic a t in g  t h a t  o ld e r  la rv a e  move f u r th e r  th an  younger la rv a e . 
This may have r e s u l te d  from la rv a e  feed in g  and d estro y in g  
p la n ts  w ith in  6 in ch es  o f  th e  i n f e s ta t io n  s i t e  which fo rc e  them 
to  move in  se a rc h  o f more food. The s e v e r i ty  of p la n t  damage 
found a t  each checking  p o in t^ w ith  th e  e x c ep tio n  o f d is ta n c e  2 0 , 
len d s  su p p o rt to  th is  assum ption . Larvae o f  th e  30-day age 
group were found to  damage s ig n i f ic a n t l y  g r e a te r  numbers of 
p la n ts  a t  d is ta n c e s  o f  2 through 24 in ch es  from the s i t e  of 
i n f e s ta t io n  ( P ^ . O S ) .  No s ig n i f i c a n t  d iff e re n c e s  in  number o f  
p la n ts  damaged w ere found in  d is ta n c e s  26 through 32 (P ^  .0 5 ) .
O v era ll r e s u l t s  o f  d a ta  from th ese  two t e s t s  in d ic a te  th a t  
movement occurs during  e a r ly  and l a t e  l a r v a l  in s t a r s .  This 
movement may r e s u l t  from the  need to  f in d  new food so u rces  a f t e r  
p la n ts  a re  d es tro y ed . Larvae move a t  l e a s t  32 inches from the  
s i t e  o f i n i t i a l  in f e s ta t io n .  However, some la rv a e  may have moved 
f u r th e r  i f  t h e i r  a c t i v i t y  had n o t been r e s t r i c t e d .
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E ffe c ts  o f Low Tem perature on R ice S ta lk  B orer Eggs
Experim ent 1 Appendix Table 29 shows th e  l e a s t  sq u a res  
a n a ly s is  o f  v a rian ce  fo r  p e r  cent h a tch  of r i c e  s ta l k  b o re r  
eggs th a t  had been s to r e d ,  on 2 o v ip o s i t io n a l  s u b s t r a te s ,  a t  
14°C fo r  1 to  10 days. There was a s ig n i f ic a n t  d i f f e re n c e  
(P ><.0 1 ) in  egg h a tch  in  r e l a t i o n  to  s u b s tr a te  ( r i c e  leav es  
o r  waxed p a p e r)o v ip o s i te d  on. A s ig n i f ic a n t  e f f e c t  (P < . 0 1 )  
was a lso  found fo r  h a tch  o f  eggs s to re d  on d i f f e r e n t  d a te s .  
S ig n if ic a n t  in te r a c t io n s  (P < . 0 1 )  between m a te r ia l  x day and 
age x day were a lso  shown. No s ig n i f ic a n t  e f f e c t  on egg h a tc h  
was found fo r  age o f  eggs when s to re d  a t  th e  b lackhead  s ta g e ,  
in te rm e d ia te  s ta g e  o r  e a r ly  s ta g e  (P >  .0 5 ).
Table XVI shows th e  means p e r  cen t egg h a tch  when 3 egg 
developm ental s ta g e s  on r ic e  leav es  and waxed pap e r were s to re d  
fo r  1 to  10 days a t  14°C, The means fo r  th e  3 developm ental 
s ta g e s  were combined s in c e  th e  a n a ly s is  o f  v a ria n c e  showed no 
s ig n i f ic a n t  d if fe re n c e  in  p er cen t egg h a tch  among s ta g e s  of 
developm ent. Also p rese n ted  in  t h i s  ta b le  i s  an a n a ly s is  on the  
combined mean per c en t egg h a tc h  from the  eggs s to re d  on th e  two 
o v ip o s i t io n a l  s u b s t r a te s .  C onsiderab le  d ec rease  in  mean p e r  cent 
ha tch  was noted  a f t e r  eggs were s to re d  on r ic e  lea v e s  f o r  more 
than  5 to  6 days. D iffe re n ce s  in  p e r  cen t egg h a tch  were n o t 
s ig n i f ic a n t  (P „> .05) between s to ra g e  days 1 through 5 . However, 
only 58.34 p e r cen t o f  th e  eggs completed developm ent and h a tched
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Table XVI. Mean p e r cen t h a tch  o f eggs o v ip o s ite d  on 
r ic e  le a v e s ,  waxed p a p e r and b o th  combined 
a f t e r  eggs were s to re d  fo r  1 to  10 days a t  14°C. 
Baton Rouge, L o u is ia n a , 1972. SJ
Days A fte r  
S to red
Mean P er Cent 
Rice Leaves
E r r  H atch y  
Waxed Paper
Combined Mean —̂ 
P er Cent Egg 
Hatch
1 83.67 a 91 .81  a 87.74 a
2 87.38 a 92.84 a 90.11 a
3 84.70 a 87.78 a 86.24 ab
4 83.46 a 91 .31  a 87.38 ab
5 81.09 ab 90.65 a 85.87 ab
6 75.96 b 89.04 a 82.50 b
7 63.63  cd 87.92 a 75.77 c
65.60 c 86.77 a 76.18 be
9 60.03  cd 87.99 a 74.01 c
10 58.34 d 87. 77 a 73.06 c
O v e ra ll  Means 74.39 89.39 81.89
al A n aly sis  of v a ria n c e  i s  given  in  Appendix Table 29.
—I  Means fo llow ed by same l e t t e r  w i th in  each column do n o t d i f f e r  
s ig n i f ic a n t ly  a t  th e  .05 le v e l  o f  p ro b a b i l i ty  accord ing  to  
D uncan 's m u lt ip le  range t e s t .
c l— A fte r  day 8 , most o f  th e  5 day o ld  eggs had ha tch ed . T h erefo re , 
th ey  a re  n o t in c lu d ed  in  means f o r  days 9 and 10.
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a f t e r  being  s to re d  a t  14°C, f o r  10 days. When eggs were s to re d  
on waxed pap e r th e  p e r c en t h a tc h  was g r e a te r  th an  eggs s to re d  
on th e  r ic e  le a v e s . Furtherm ore , no s ig n i f ic a n t  d i ffe re n c e s  
(P >  .05) were found in  p e r  cen t egg h a tc h  betw een s to ra g e  
day 1 through 10. These d a ta  in d ic a te  t h a t  1- to  3-day o ld  
eggs can b e  s to re d  on waxed p ap e r f o r  a t  l e a s t  10 days a t 14°C 
w ith  l i t t l e  e f f e c t  oh h a tc h a b i l i ty .  Most o f  the  5-day o ld  eggs 
ha tch ed  a f t e r  they  had been in  s to ra g e  f o r  8 days. Thus, 
in d ic a t in g  th a t  a t  14°C developm ent i s  n o t slowed s u f f i c i e n t ly  
and egg h a tch  cannot be de layed  fo r  more th an  8 days.
The r e s u l t s  from p e r  c en t h a tc h , a f t e r  eggs were s to re d  on 
waxed paper and r ic e  le a v e s ,  g e n e ra l ly  was s im i la r  to  per cen t 
egg h a tch  from r ic e  le a v e s .  No s ig n i f ic a n t  d i f f e re n c e s  in  
p e r cen t egg ha tch  were found betw een s to ra g e  days 1 through 5, 
bu t a f t e r  5 days, a g e n e ra l d ec rease  in  p e r  cen t egg h a tch  was 
not<*d.
A fte r  s to ra g e  fo r  1 to  10 days a t  14°C, the  o v e ra l l  mean 
per c e n t egg h a tc h  fo r  r ic e  s ta l k  b o re r  eggs o v ip o s i te d  and 
s to re d  on r ic e  leav es  was 74.39 and th a t  f o r  eggs o v ip o s ite d  
and s to re d  on waxed pap e r was 89 .3 9 . The o v e ra l l  combined mean 
p e r  c en t h a tc h  was 81 .89 .
I t  was n o ted  during  t h i s  s tudy  th a t  r i c e  lea v e s  u su a lly  
supported  growth o f v a rio u s  fu n g i however i t  could  n o t be 
concluded from t h i s  t e s t  t h a t  th e  fu n g i a f f e c te d  egg h a tc h .
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The mean p e r  cen t egg h a tc h  betw een th e  2 o v ip o s itio n a l  
s u b s t r a te s  ( le a v e s  and waxed paper) fo r  each day o f s to ra g e  
a re  shown in  T able  XVII. A s ig n i f ic a n t ly  (P < . 0 1  o r  P < . 0 5 )  
g r e a te r  p e rcen tag e  o f th e  eggs h a tch ed  from the  waxed paper 
fo r  a l l  sam pling  d a te s  ex cep t f o r  days 3 and 4 . The 5-day o ld 
eggs were n o t in c lu d e d  in  mean p e r  ce n t egg ha tch  9 and 10 days 
a f t e r  s to ra g e  s in c e  most had h a tch ed  in  s to ra g e  b e fo re  th e  9 th  
day.
Experim ent 2 Appendix Table 31 shows th e  a n a ly s is  of 
v a ria n c e  f o r  d a ta  o b ta in e d  f o r  p e r  cen t egg ha tch  when 1 - ,  3- 
and 5-day o ld  eggs were s to r e d  a t  14°C f o r  0 , 5 , 7 and 10 days. 
S ig n if ic a n t  (P < .0 1 )  e f f e c t s  were found f o r  egg ages when 
s to re d  o ver th e  4 s to ra g e  p e r io d s . Also s to ra g e  tim e (0 , 5 ,
7 and 10 days) was found to  s ig n i f ic a n t l y  (P ^ .0 1 )  in flu e n c e  
egg h a tc h . A s ig n i f ic a n t  (P ^  .01) i n te r a c t io n  was found fo r 
age x tim e in d ic a tin g  th a t  s to ra g e  tim e in flu e n ce d  h a tc h  o f some 
ages o f eggs more than  o th e r s .
Table XVIII p re s e n ts  th e  mean p e r  c en t egg h a tch  f o r  ages when 
they  w ere n o t s to re d  o r s to r e d  fo r  5 , 7 and 10 days a t  14°C. For 
eggs n o t s to r e d ,  the  p e r  ce n t h a tc h  was s ig n i f ic a n t ly  g re a te r  
(P <  .05) f o r  3-day o ld  eggs than  f o r  th o se  1- or 5-days o ld .
A s ig n i f ic a n t l y  (P < . 0 5 )  g r e a te r  p e rc e n tag e  o f  th e  eggs from th e  
3 and 5-day o ld  groups h a tch ed  a f t e r  b e in g  s to re d  a t  14°C fo r  
5 days th an  from th e  1 day o ld  group. No s ig n i f ic a n t  d if fe re n c e s
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Table XVII. Mean comparison o f p e r  cen t h a tch  o f r ic e  s ta lk  b o re r  
eggs o v ip o s i te d  on r ic e  lea v e s  and waxed pap e r and 
s to re d  a t  14° C f o r  1-10 days. Baton Rouge, L o u is ia n a , 
1972.
Days A f te r  S to red M a te r ia l Mean Per Cent Egg H atch
1
1
Waxed p ap er 
R ice l e a f
9 1 . 8 1 ^ *
8 3 .6 7 - ^
2
2
Waxed pap e r 
R ice l e a f
9 2 . 8 4 ^ *
8 7 . 3 8 ^
3
3
Waxed pap e r 
R ice l e a f
8 7 . 7 8 - ^
8 4 . 7 0 ^ NS
4
4
Waxed pap e r 
Rice l e a f
9 1 . 3 1 ^  
8 3 . 4 6 ^  NS
5
5
Waxed p ap er 
Rice l e a f
9 0 . 6 5 ^ . *
8 1 . 0 9 ^
6
6
Waxed p ap er 
R ice l e a f
89.04
7 5 .9 6 - ^
7
7
Waxed p ap e r 
Rice l e a f




Waxed p ap er 
R ice l e a f
8 6 . 7 7 ^ * *
6 5 .6 0 -" ^
b /  g
9
Waxed p ap er 
R ice l e a f
8 7 . 9 9 ^ * *




Rice l e a f
8 7 .7 7 - ^ * *
5 8 .3 4 - ^
LSD .05 = 7.98  
.01 = 10.50
— A n aly sis  o f  v a ria n c e  i s  g iv en  in  Appendix Table 29.
—̂  A f te r  day 8 m ost of the 5 day o ld  eggs had ha tch ed . T h e refo re , 
they  a re  n o t in c lu d ed  in  means fo r  day 9 and 10.
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  th e  .01 le v e l  o f p ro b a b i l i ty .  
* D enotes s ig n i f ic a n t  d i f f e re n c e  a t  th e  .05 le v e l  o f  p ro b a b i l i ty .  
NS Denotes n o n -s ig n if ic a n c e .

















T able X V III. Mean p e r  ce n t egg h a tc h  and l a r v a l  s u r v iv a l  a f t e r  1 , 3 , and 5 day o ld  eggs w ere 
exposed to  14°C fo r  5 , 7 and 10 d ay s . Baton Rouge, L o u is ia n a , 1972. '
Age o f  Eggs S to rag e  Days S to rag e  Days
0 5 7 10 0 5 7 10
% Egg H atch — Number o f L ive L arvae /R ep . ^
1 71.50 b 67 .50  b 74.67 a 71.17 b 2 0 .8 3 b  1 9 .6 7 b  1 6 .3 3 b  2 4 .0 8 a
3 91.19 a 90 .3 3  a 78 .33 a 56 .33  c 21.67 b 23.67 a 22 .83  a 2 0 .8 3 b
5 82.17  b 83.00 a 73.50 a 84.17 a 23 .83  a 17 .50  b 7 .83  c 17 .42 c
a /
~  A n a ly s is  o f  v a r ia n c e  i s  g iv en  in  Appendix T ab le  31 and 33.
—̂  Means fo llo w ed  by th e  same l e t t e r s  in  th e  same column do n o t d i f f e r  s i g n i f i c a n t l y  a t  th e  .05 
l e v e l  o f  p r o b a b i l i t y  a c co rd in g  to  D uncan 's m u l tip le  range t e s t .
— Means o b ta in e d  from  6 r e p l i c a t i o n s  and abou t 50 e g g s /r e p i i c a t i 0n .
— Means o b ta in e d  from  12 r e p l i c a t i o n s  and 25 l a r v a e / r e p l i c a t i o n .
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were found in  p e r  cen t egg h a tch  a f t e r  7 days o f s to ra g e .
However 10 days a f t e r  s to ra g e  s ig n i f ic a n t  (P ^ .0 5 )  d if fe re n c e s  
in  p e r  c en t egg h a tc h  were found betw een a l l  age groups o f  eggs. 
The mean p e r  c en t egg ha tch  was 71 .17 , 56 .33  and 84.17 fo r  
1 , 3 and 5-day o ld  eggs, r e s p e c tiv e ly .
Experim ent 3 This experim ent was designed  to  o b ta in  d a ta  
on s u rv iv a l  o f  la rv a e  t h a t  ha tch ed  from 3 ages of eggs (1 , 3 and 
5 days o f  age) s to re d  a t  14°C f o r  0 , 5 , 7 and 10 days. The 
a n a ly s is  o f  v a ria n c e  f o r  d a ta  o b ta in ed  from th is  t e s t  i s  
p re se n ted  in  Appendix Table 33. T his a n a ly s is  showed 
s ig n i f ic a n t  (P <" .01) e f f e c t s  on l a r v a l  s u rv iv a l  as r e l a te d  to  
age o f  egg and tim e o f s to ra g e . A s ig n i f ic a n t  i n te r a c t io n  
(P ^ . 0 1 )  was a ls o  found fo r  age x tim e in d ic a t in g  th a t  some 
egg ages were in flu e n ce d  more by s to ra g e  than  o th e r s .
Table XVIII shows th e  mean number o f la rv a e  t h a t  su rv iv ed  
a f t e r  la rv a e  h a tch ed  from 1, 3 and 5-day o ld  eggs t h a t  were n o t 
s to re d  o r  s to r e d  fo r  5 - ,  7- and 10 days a t  14°C. S ig n if ic a n t ly  
(P ^ .0 5 )  g r e a t e r  numbers o f la rv a e  from th e  5-day o ld  eggs 
su rv iv e  a t  0 days o f s to ra g e . A f te r  5 days o f  s to ra g e , 
s ig n i f ic a n t ly  g r e a te r  numbers o f la rv a e  su rv iv ed  from eggs t h a t  
were 3 days o ld  when p laced  in  s to ra g e .  L a rv a l s u rv iv a l  d i f f e re d  
s ig n i f ic a n t ly  among a l l  age groups 7 and 10 days a f t e r  s to ra g e ,  
w ith  th e  g r e a t e s t  s u rv iv a l  b e ing  from the  3-day o ld  group a t  
7 days and th e  1 day o ld  group a t  10 d ays.
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As in  p rev io u s  t e s t s ,  a f t e r  7 to  8 days in  s to ra g e  some 
o f th e  5-day o ld  eggs had h a tch ed . In  t h is  s tu d y  s u rv iv a l  d a ta  
w ere o b ta in e d  from egg m asses which w ere s u c c e s s fu lly  s to re d  up 
to  10 days w ith o u t h a tc h in g . However, few er la rv a e  o f the  5-day 
o ld  group su rv iv ed  from th e  5, 7, and 10 day s to ra g e  p e rio d s  than  
d id  la rv a e  o f  age groups 1 and 3 .
From th ese  d a ta  i t  appears t h a t  1 and 3-day o ld  eggs o f  the  
r ic e  s t a l k  b o re r  can be s to r e d  up to  10 days a t  14°C w ith o u t 
g re a t ly  a f f e c t in g  la r v a l  s u rv iv a l .
E f fe c ts  o f  Exposure o f Pupae to  Low Tem perature on Emergence 
and F ecund ity  o f  A dults
Appendix Table 35 shows th e  a n a ly s is  o f  v a rian ce  ta b le  fo r  
d a ta  o b ta in e d  on p e r cent normal and abnormal emergence, dead 
pupae and t o t a l  pupae s to re d  fo r  1 - ,  3 - , 5 - ,  7 - , 9 - ,  12 -, 15 -,
20-, 30 -, 45- and 60-days. S ig n if ic a n t  (P < \0 1 )  e f f e c t s ,  over 
the s to ra g e  d a te s  were found f o r  a l l  o f  th e  f a c to rs  b e in g  s tu d ie d .
Table XIX shows the  mean p e rc e n tag e s  o f moths t h a t  emerged 
norm ally  and abnorm ally , th e  mean number of pupae th a t  were dead 
and the  mean t o t a l  pupae t e s te d  d u rin g  the  12  exposure tim es.
The a n a ly s is  showed th a t  a f t e r  pupae were exposed f o r  12 days to  
14°C the numbers o f  moths w ith  emergence ab n o rm a litie s  in c re a se d  
r a p id ly .  The number o f norm ally emerged moths a f t e r  12 days was 
s ig n i f ic a n t ly  (P ^ .05) few er th an  th o se  t h a t  emerged a t  0 and 1 
day. No s ig n i f ic a n t  d i f f e re n c e s  w ere found fo r  days 3 through 12.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
91
TaL»le XIX. Mean p e rcen tag e  o f pupae em erging no rm ally ,
abnorm ally , p e r  c en t dead pupa, and t o t a l  r ic e  
s t a l k  b o re r  pupae h e ld  a t  14°C fo r  12 d i f f e r e n t  / 
s to ra g e  tim es. Baton Rouge, L o u is ia n a , 1971-1972.”
Exposure Time ___________Mean P ercen tag e  o f —_______
(days) Normal Abnormal Dead T o ta l
________________ Emergence_______ Emergence______ Pupae______ Pupae
0 97.20 a 1.09 a 1.71 a 144.50 a
1 97.81 a 0 .0 0 a 2 .18 a 98.00 b
3 96.88 ab 2.97 a 1.31 a 89.17 b
5 95.71 ab 2.38 a 0 .7 3 a 107.67 ab
7 94.06 ab 3.18 ab 2 .81 a 82.00 b
9 94.00 ab 4.41 ab 1.52 a 97.00 b
12 92.00 b 4.74 ab 3.26 a 109.17 ab
15 8 6 .0 0 c 8 .1 1 b 5 .08 a 113.17 ab
20 6 8 .0 0 d 19.21 c 12.47 b 94.50 b
30 0.26 e 76.03 d 23.70 c 67.50 b
45 0 .0 0 e 45.76 e 54.24 d 89.00 b
60 0 .0 0 e 8.65 b 91.34 e 72.40 b
a /— A n alysis  of v a ria n c e  i s  g iven  in  Appendix Table 35.
h / Means fo llow ed  by same l e t t e r  in  th e  same column do n o t d i f f e r  
s ig n i f ic a n t l y  a t  th e  .05 le v e l  o f p r o b a b i l i ty  accord ing  to  
Duncan's m u lt ip le  range t e s t .
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Number o f norm ally  emerged moths on day 15 as w e ll  as day 20 
d i f f e r e d  s ig n i f ic a n t l y  (P < ".05) from a l l  o th e r  means. On 
days 30, 45 and 60 p r a c t ic a l ly  a l l  moths t h a t  emerged e x ih ib i te d  
emergence a b n o rm a li t ie s .
Abnormal moth emergence in c re a se d  in  p ro p o rt io n  to  exposure 
tim e to  day 30 and d e c lin e d  t h e r e a f t e r  due to  p u p a l m o r ta l i ty .
No s ig n i f ic a n t  (P >  .05) d i f f e re n c e  in  abnormal moth emergence 
was found betw een days 0 th rough 1 2 .
P er c e n t o f  th e  pupae th a t  were dead d id  n o t d i f f e r  s i g n i f i ­
c a n tly  (P >  .05) fo r  exposure days 0 through 15. However, 
a f t e r  15 d ay s , th e  p e rcen tag e  o f  pupae th a t  were dead in c re a se d
ra p id ly  and by day 60, 91.34 p e r  cen t w ere dead .
Except f o r  exposure day 0 , which d i f f e r e d  s ig n i f ic a n t ly
(P -< .0 5 ) from a l l  exposure days ex c ep t days 5 , 12 and 15, no
s ig n i f ic a n t  d i f f e re n c e s  in  nunbers o f  pupae t e s te d  fo r the  
v a rio u s  exposure  days were found.
Some g e n e ra l o b se rv a tio n s  were made on th e  moths t h a t  emerged 
from th e  t r e a te d  pupae. Moths t h a t  w ere c la s s i f i e d  as abnormal 
upon emergence had crumpled o r tw is te d  wings and complete
emergence from th e  p upal case was n o t always accom plished.
However, many moths t h a t  were c la s s i f i e d  as norm al appeared to  be 
unable  to  f ly .  Among those  exposed to  lo n g er p e rio d s  o f s to ra g e
most were n o t capab le  o f  f l i g h t .  This was e s p e c ia l ly  tru e  fo r
th o se  s u b je c te d  to  14°C fo r  12, 15 and 20 days. F urtherm ore, i t
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was observed  th a t  f l i g h t  c h a r a c te r i s t ic s  o f males were not 
a f f e c te d  as g re a t ly  as th a t  o f  th e  fem ales.
From th is  study  i t  appears t h a t  pupae o f the  r ic e  s ta lk  
b o re r  can be s to re d  fo r  12-15 days a t  1A°C w ith o u t g re a t ly  
a f f e c t in g  th e  normal emergence o f a d u lts .  However, s to ra g e  fo r  
lo n g e r  p e rio d s  o f tim e r e s u l ts  i n  adverse  e f f e c ts  on th e  pupae and 
the  a d u lt s .
S ince t h i s  stu d y  was conducted  in  two p a r t s ,  a d u lts  were 
a v a ila b le  a t  2 tim es fo r  o b ta in in g  d a ta  on number of eggs 
o v ip o s i te d ,  p e r  cen t o f egg development and p e r  cen t egg h a tc h . 
A dults  from th e  f i r s t  p a r t  o f  the  s tudy  w ere h e ld  in  o n e -h a lf  
g a llo n  ic e  cream c a rto n s  and allow ed to  o v ip o s i t  on waxed paper 
and th e  eggs o b ta in ed  in  th is  manner appeared to  d e s s ic a te  
r a t h e r  ra p id ly .  However, l e s s  d e s s ic a tio n  occured  in  eggs 
in  p a r t  2 of the study where moths d e p o s ite d  eggs on waxed paper 
in  m oistened  p o ly e th y len e  bags (3 x 6 x 10 i n . ) .
Appendix Table 37 shows the a n a ly s is  o f  v a rian ce  fo r  number 
o f  eggs o v ip o s ite d , p e r cen t egg developm ent and p e r  cent egg 
h a tc h  fo r  eggs c o lle c te d  from a d u lts  caged in  th e  o n e -h a lf  g a llo n  
c a r to n s .  Appendix Table 39 p re s e n ts  th e  a n a ly s is  o f v a ria n c e  fo r  
d a ta  c o lle c te d  from a d u lts  h e ld  in  p o ly e th y len e  bags. Both 
a n a ly s is  o f  v a rian ce  ta b le s  show s ig n i f ic a n t  e f f e c t s  (P < .0 1 )  
fo r  egg o v ip o s i tio n  and p e r  cen t egg development over th e  12
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exposure  p e r io d s .  P er c e n t h a tch  d i f f e re d  s ig n i f ic a n t ly  among 
s to ra g e  p e rio d s  (P ■< .05) f o r  eggs c o lle c te d  from th e  cardboard  
c a rto n s  and a ls o  fo r  th o se  c o lle c te d  from p l a s t i c  bags (P < . 0 1 ) .
Means f o r  egg o v ip o s i t io n ,  p e r  cen t eggs developed and 
p e r  c e n t  egg h a tc h  fo r  moths h e ld  in  o n e -h a lf  g a llo n  c a rto n s  are  
p re se n te d  in  T able XX and th e  means f o r  d a ta  o b ta in e d  from moths 
h e ld  i n  p o ly e th y len e  bags a re  shown in  Table XXI.
Eggs o v ip o s i tio n  by moths h e ld  in  th e  o n e -h a lf  g a llo n  
ca rto n s  d ecreased  s ig n i f ic a n t l y  (P < .0 5 )  a f t e r  th e  pupae had 
been h e ld  lo n g e r  than  9 days. This same tre n d  was t ru e  fo r  
eggs c o lle c te d  from moths h e ld  in  p o ly e th y len e  b ags. However, 
in  t h is  case  a more ra p id  d e c lin e  in  o v ip o s i t io n  was n o ted  a f t e r  
th e  pupae were exposed f o r  12 days to  14°C. O v ip o s itio n  by 
moths emerging from pupae exposed to  t h i s  tem p era tu re  f o r  20 days 
was very  low in  b o th  p a r t s  o f  th e  s tu d y . Moths emerging a f t e r  
30 days o f  exposure d id  n o t o v ip o s i t .  No moths emerged from 
pupae a f t e r  they  were s to re d  45 and 60 days a t  14°C.
In  g e n e ra l ,  th e  p e rcen tag e  o f the eggs th a t  developed 
decreased  as o v ip o s i t io n  d ec reased . Pronounced d ec reases  in  
developm ent were n o ted  in  eggs from moths t h a t  had emerged from 
pupae exposed to  a 14°C c o n s ta n t  tem p era tu re  fo r  9 and 12 days, 
r e s p e c t iv e ly ,  re g a rd le s s  o f  w hether they w ere h e ld  in  c a rto n s  o r 
bag s .
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T able XX. Mean number o f  eggs o v ip o s i te d , p e r  c en t egg
developm ent, and p e r  c en t egg h a tch  o b ta in e d  from 
r ic e  s ta l k  b o re r  moths emerging from pupae s to re d  
a t  14°C fo r  12 s to ra g e  tim es. Baton Rouge, 
L o u is ia n a , 1971-1972. * !
Exposure Time 
(days)
Mean Number o f  — 
Eggs O v ip o sited  
P e r  Female
Mean P er Cent—̂ 
o f  Developed 
Eggs
Mean Per Cent- 
Egg Hatch
0 46.80  b 50.98  ab 24.83 ab
1 97.00 a 66.40 a 22.99 ab
3 55.00 b 59.67 a 24.83 ab
5 63.10 b 60.97 a 37.87 a
7 58.00 b 55.20 a 26.33 ab
9 42.30 b 73.76 a 38.11 a
12 5.10  c 20.63 c 20 .63  ab
15 1 1 .1 0  c 25.00 be 11.34 be
20 2.80 c 0 .0 0  c 0 .0 0  c
30 0 .0 0  c 0 .0 0  c 0 .0 0  c
45 0 .0 0  c 0 .0 0  c 0 .0 0  c
60 0 .0 0  c 0 .0 0  c 0 .0 0  c
— A nalysis  of v a rian ce  i s  g iven  in  Appendix Table 3 7 .
— Means follow ed by the  same l e t t e r  in  the  same column do no t d i f f e r  
s ig n i f ic a n t ly  a t  th e  .05 le v e l  o f p r o b a b i l i ty  acco rd in g  to  
D uncan's m u ltip le  range t e s t .
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Table  XXI. Mean number o f  eggs o v ip o s i te d ,  p e r c e n t egg 
developm ent, and p e r  c e n t egg h a tch  o b tain ed  
from r ic e  s ta l k  b o re r  moths emerging from 
pupae s to re d  a t  14°C f o r  12 s to ra g e  tim es. 
Baton Rouge, L o u is ia n a , 1971-1972. SL'
Exposure Time 
(days)
Mean Number of — 
Eggs O v ip o s ited  
P e r  Female
Mean P e r Cent— 
o f Developed 
Eggs
Mean P e r Cenfc^ 
Egg Hatch
0 87.99 a 79.43 a 62.89 ab
1 83.73 a 82.00 a 70.96 a
3 67.33  ab 71.50 ab 62.48 ab
5 95.26  a 74.37 ab 65.48 a
7 1 0 1 .0 0  a 68.24 ab 59.75 ab
9 82.33  a 51.35 b 40.99 be
12 65.20 ab 58.09 ab 42.21  be
15 27.20 b 25.70 c 20.96 c
20 3.40 be 0 .0 0  d 0 .0 0  d
30 0 .0 0  c 0 .0 0  d 0 .0 0  d
45 0 .0 0  c 0 .0 0  d 0 .0 0  d
60 0 .0 0  c 0 .0 0  d 0 .0 0  d
A n aly sis  o f  v a ria n c e  is  g iv en  in  Appendix Table 39.
—̂ Means fo llow ed  by th e  same l e t t e r s  do n o t d i f f e r  s ig n i f ic a n t ly  
a t  th e  .05 l e v e l  o f  p r o b a b i l i ty  acco rd in g  to  Duncan's m u lt ip le  
range t e s t .
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P er cen t egg development was much g r e a te r  when moths were 
h e ld  in  m oistened  p o ly e th y len e  b ag s , a g a in  in d ic a tin g  th a t  
m o is tu re  i s  an im p o rta n t f a c to r  i n  egg h a tc h . Small d i f f e re n c e s  
were no ted  in  p e r  cen t egg h a tc h  from day 1 through 12 in  p a r t  1 
o f t h is  s tu d y . However, in  p a r t  2 , p e r  ce n t egg h a tc h  g e n e ra l ly  
d ec reased  as pupal exposure  to  th e  c o n s ta n t  tem pera tu re  o f  14°C 
in c re a se d . In  b o th  p a r t s  o f  th e  s tu d y ,e g g  h a tc h  from moths 
emerging a f t e r  pupae w ere exposed f o r  15 days was v ery  low (11.34% 
and 20.96% f o r  p a r t  1 and 2 , re s p e c tiv e ly )  and no eggs developed 
o r  h a tch ed  from moths t h a t  emerged from pupae a f t e r  they  were 
h e ld  fo r  20 days a t  14°C.
D ata from th e se  t e s t s  in d ic a te  th a t  pupae can be h e ld  a t  a 
c o n s ta n t tem p era tu re  o f  14°C fo r  p e rio d s  o f  9-12 days w ith o u t 
g r e a t ly  a f f e c t in g  the  number o f  eggs o v ip o s i te d  by emerging 
a d u l t s .  P er cen t egg h a tch  appeared  to d e c rease  ra p id ly  from 
moths th a t  emerged from pupae s to re d  a t  t h i s  tem pera tu re  fo r  
lo n g er p e rio d s  o f tim e.
M ating Frequency and Sex R atio  o f R ice S ta lk  Borer Moths
The r e s u l t s  from th i s  stu d y  a re  g iv en  in  Table XXII and 
Appendix Table 41. No s t a t i s t i c a l  a n a ly s is  was a p p ro p r ia te  
f o r  th ese  d a ta .  T h e re fo re , they  a re  p re se n te d  as mean numbers. 
D ata on 40 male r ic e  s t a l k  b o re r  moths (Table  XXII) show th a t  
70 p e r  cen t m ated a t  l e a s t  1 tim e . F urtherm ore , d a ta  in
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Appendix Table 41 shows th a t  an in d iv id u a l  male could  mate 
w ith  as many as 6 d i f f e r e n t  fem ales and th a t  f e r t i l e  eggs 
would be  o v ip o s ite d  by th ese  fem ales. Of th e  70 p e r  cent 
males t h a t  mated 28 .6  p e r  cent mated w ith  1 -2  fem ales , 2 1 .4  
p e r  cen t mated w ith  3 fem ales, 14 .3  p e r  cen t mated w ith  4 fem ales 
and 7.14 p e r  c en t mated w ith  6 fem ales. Males were observed in  
some cases  to  be a b le  to  mate w ith  fem ales as many as 10 days 
a f t e r  th e  male had emerged from th e  pupal s ta g e .
Of th e  28 m ales t h a t  were known to  have m ated, th e  numbers o f 
fem ales t h a t  o v ip o s i te d  f e r t i l e  eggs a f t e r  be in g  p a ire d  
in d iv id u a lly  w ith  th ese  males a t  th e  ages o f  1 , 2, 3, 4 , 5, 6 ,
7, 8 , 9 and 10 days w ere 3, 11, 8 , 16, 9 , 9 , 5, 3, 4 and 2,
r e s p e c tiv e ly .
From the  333 fem ales th a t  were p a ire d  w ith  in d iv id u a l  males 
26 .6  p e r  c en t o v ip o s i te d  f e r t i l e  eggs (Table XXII). The average 
p e rc e n tag e  egg h a tch  from the fem ales th a t  were known to  have 
mated w ith  each in d iv id u a l  male was q u i te  v a r ia b le .  The range in  
egg h a tc h  was from 1 .3  to  97 p e r cen t w ith  th e  mean being  69 p e r 
c e n t.
A second p a r t  of t h is  study  was conducted to  determ ine the  
m ating e f f e c t s  o f  m ale:fem ale  p a ir in g  r a t i o s  o f  1 : 1 , 2 : 1 , and
3:1 over 1 , 2 and 3 days. R esu lts  o f t h is  study  a re  p resen ted  in
















Table XXII. M ating frequency  o f male r i c e  s t a l k  b o re r  m oths. 
Baton Rouge, L o u is ia n a , 1972.—'
T o ta l T o ta l % Mated T o ta l T o ta l % Females % o f  F e r t i l e No. of
No. o f No. o f Males No. of No. o f O v ip o s itin g Eggs That M atings
Males Males Females Females F e r t i l e  Eggs H atched P er
T este d M ating Tes ted O v ip o s itin g Male
F e r t i l e  Eggs
40 28 70 333 70 26.6 69 1-6
— F ig u re s  u sed  a re  p re s e n te d  in  Appendix T ab le  41 .
LOO
Table XXIII and th e  a n a ly s is  o f v a ria n c e  I s  p re se n te d  in  
Appendix Table 42. The s t a t i s t i c a l  a n a ly s is  d id  n o t show any 
s t a t i s t i c a l l y  s ig n i f ic a n t  d if f e re n c e s  in  number o f  eggs 
o v ip o s i te d ,  p e r  c e n t egg development o r  i n  p e r  cen t h a tc h a b i l i ty  
betw een any o f th e  p a ir in g  r a t i o s  o r over any o f th e  p a ir in g  
days. This p robab ly  was caused by the  la r g e  number o f  n eg a tiv e  
sam ples r e s u l t in g  from o v ip o s i t io n  f a i l u r e s  and f a i l u r e  o f  moths 
to  d e p o s it  v ia b le  eggs (24% o v ip o s ite d  no eggs and 16% o v ip o s ite d  
n o n -v ia b le  eggs) (Appendix Table 4 3 ). However, some d e f in i te  
tre n d s  were e s ta b l is h e d  and some v a l id  co n c lu s io n s  can p robably  
be made from th ese  d a ta . In  g e n e ra l ,  th e  number o f  eggs 
d e p o s ite d  in c re a se d  as th e  number o f  days th e  moths were 
allow ed to  rem ain p a ir e d  was in c re a se d . A lso , th e  p e rcen tag e  
o f  d ep o s ited  eggs th a t  developed in c re a se d  as th e  number o f  
days th a t  the  moths w ere p a ire d  was in c re a se d . T his same 
g e n e ra l  tre n d  h e ld  t ru e  as expected  fo r  the  p e rc e n tag e  o f egg 
h a tc h a b i l i ty .
The most s t r i k in g  d if f e re n c e  i n  egg d e p o s it io n  i s  r e f le c te d  
in  th e  mean number o f  eggs d e p o s ite d  o v e r a l l  d a te s  by moths 
i n  th e  3 p a ir in g  r a t i o s .  The p a ir in g  r a t i o s  o f 1 :1 ,  2 :1 , and 
3:1 d e p o s ite d  149 .75 , 217.62, and 235.00 eggs p e r  p a i r  
r e s p e c tiv e ly .
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T able X X III. Mean number o f eggs o v ip o s ite d ,  p e r  ce n t eggs 
developed  and p e r  ce n t egg h a tc h  from 3 sex 
r a t i o s  and 3 p a i r in g  p e r io d s  o f  r i c e  s t a l k  b o re r  
m oths. Baton Rouge, L o u is ia n a , 1972. * !
Sex
R atio
P a ir in g
P erio d s
(Days)
Mean No.—̂  
o f  Eggs 
O v ip o site d
Mean —̂





1 :1 1 120.87 25.25 22.62
2 158.62 36.25 33.00
3 . 197.12 45.62 36.87
2:1 1 165.25 26.87 16.00
2 150.37 46.87 34.62
3 232.25 53.87 46.62
3:1 1 163.12 37.25 35.75
2 343.87 78.37 59.00
3 275.62 73.50 57.37
1:1 1-3 158.87 35.71 30.83
2:1 1-3 182.62 42.53 32.41
3:1 1-3 260.87 63.04 50.71
All r a t i o s 1 149.75 29.79 24.79
A ll r a t i o s 2 217.62 53.83 42.21
A ll r a t i o s 3 235.00 57.66 46.95
— A n a ly s is  o f  v a r ia n c e  i s  g iven  in  Appendix T able 42.
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Table XXLV. Number of male and female r ic e  s ta lk  b o re r  moth 
emerged from la b o ra to ry  co lony . Baton Rouge, 
L o u is ian a , 1971-1972.a /
Number o f  M othsli/
Male Female T o ta l (Male: Female) T o ta l Pupae Used
2,711* 1,654 4,365 1 . 6 : 1 .0 4,408
—̂  A n aly sis  o f  v a ria n c e  a re  g iven  in  Appendix Table 44.
—̂  F ig u res  shown wens o b ta in ed  from 7 r e p l ic a t io n s  w ith  44 samples 
o f  each  sex .
* Denotes s ig n i f ic a n t  d i f fe re n c e  a t  th e  .05 le v e l  o f  p r o b a b i l i ty .
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A th ir d  p a r t  of th is  s tudy  concerned the  sex r a t i o  o b tained  
in  the  la b o ra to ry  colony m ain tain ed  fo r  s tu d ie s  on t h i s  in s e c t .  
D ata on the  sex  r a t i o  o f  in d iv id u a ls  emerging from t h i s  colony 
i s  p re se n te d  in  Table XXIV and th e  a n a ly s is  of v a ria n c e  on the  
numbers o f m ales and fem ales i s  shown in  Appendix Table 44. The 
s t a t i s t i c a l  a n a ly s is  showed th a t  s ig n i f ic a n t ly  (P .01) more 
m ales were o b ta in ed  under la b o ra to ry  r e a r in g  c o n d itio n s  than  
fem ale m oths. From a t o t a l  of 4,365 in d iv id u a l  moths th a t  
emerged, 2 ,711 were m ales w hile  1,654 were fem ales. This p rovided  
f o r  a sex  r a t i o  o f 1 .6 :1 .0  m ales to  fem ales. These r e s u l t s  were 
n o t v e r i f ie d  in  f i e l d  p o p u la t io n s . However, s in c e  p rev io u s  d a ta  
showed t h a t  only 70% of th e  m ales mated s u c c e s s fu lly  i t  may be 
p o s s ib le  th a t  r a t io s  of t h i s  p ro p o rtio n  a re  n ecessa ry  to  m ain ta in  
n a tu r a l  p o p u la tio n  le v e l s .  F urtherm ore, th e  r a t i o s  o f  2:1 and 
3:1 (m ale: fem ale) produced a g r e a te r  number of eggs than  d id  
the 1:1 r a t i o .  Again t h i s  in d ic a te s  t h a t  a need may e x is t  f o r  
r a t i o s  in  n a tu re  g r e a te r  than 1 : 1 .
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CONCLUSIONS
1. C arbofuran  3% g ran u le s  p ro v id ed  adequate  s ta l k  b o re r  
c o n tro l  accompanied by in c re a se d  y ie ld s  in  rough r ic e  when a 
1s t  a p p lic a t io n  was made a t  f lo o d  a t  a r a t e  o f 0 .5  o r  1 .0  lb .  
A l/ac re  and when a  second a p p lic a t io n  was made 42 days p o s t­
f lo o d  a t  a r a t e  o f  1 .0  A l/a c re .
2. Temik® f a i l e d  to  c o n tro l  s t a l k  b o re rs  o r  in c re a se  r ic e  
y ie ld s  when 1 .0  lb .  A l/a c re  was a p p lie d  a t  f lo o d  and 42 days 
p o s t- f lo o d .
3. In  greenhouse s tu d ie s ,  c a rb o fu ran  3% g ran u le s  a p p lied  
a t  a r a t e  o f  0 .5  o r  1 .0  lb .  A l/ac re  p ro v id ed  e f f e c t iv e  c o n tro l 
o f 7-15 day o ld  la rv a e ,  b u t d id  n o t p ro v id e  e f f e c t iv e  c o n tro l  
of 22- day o ld  la rv a e .
4 . In  greenhouse t e s t s ,  ca rb o fu ran  a p p lie d  a t  r a te s  o f 
0 .5  o r  1 .0  l b .  A l/ac re  p rov ided  some r e s id u a l  a c t i v i t y  a g a in s t  
1 s t  s ta g e  la rv a e  fo r  as much as 15 d ay s , however e f f e c t iv e  
c o n tro l  was m ain tain ed  f o r  only  9 days. In  f i e l d  s tu d ie s  
ca rb o fu ran  a p p lie d  a t  th ese  r a t e s  p rov ided  e f f e c t iv e  r e s id u a l  
c o n tro l  fo r  a p e r io d  o f 7 days a f t e r  a p p lic a t io n .
104
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5. S tu d ie s  of th e  in flu e n ce  on s t a l k  b o re r  damage of 
3 l e v e l s  and 3 com binations o f  n i tro g e n ,  po tassium  and 
phosphorous showed th a t :  (1 ) s ig n i f ic a n t ly  g r e a te r  amounts
of damage was o b ta in ed  w ith  in c re a se s  in  n i tro g e n  r a t e s ,
(2 ) p o tassium  appeared to  c o n tr ib u te  to  in c re a se d  damage, bu t 
the  cause could no t be determ ined  and ( 3) in  greenhouse s tu d ie s ,  
s ig n i f ic a n t l y  g r e a te r  numbers o f  r ic e  s t a l k  b o re r  eggs were 
d ep o s ite d  on p la n ts  t h a t  rec e iv ed  heavy r a te s  of n i tro g e n , 
th u s  o v ip o s i t io n a l  p re fe re n c e  may be a c o n tr ib u tin g  f a c to r  
to  th is  in c re a se  in  damage.
6 . L a rv a l d i s p e r s a l  s tu d ie s  in  th e  greenhouse o f  2 age 
groups o f  la rv a e  showed th a t  la rv a e  l e s s  than  15 days o ld  and 
more th an  15 days o ld  moved from r ic e  p la n t  to  r ic e  p la n t .
Larvae o f  b o th  age groups were capab le  o f moving a t  l e a s t
32 in ch es  from i n i t i a l  i n f e s ta t io n  s i t e s  and p la n t  damage 
in c re a se d  as l a r v a l  age in c re a se d .
7. S tu d ie s  on s to r in g  r ic e  s ta l k  b o re r  eggs o f  d i f f e r e n t  
ages a t  a tem pera tu re  o f  14°C to  de lay  h a tch  showed th a t  
eggs 1 o r  3 days o ld  could  be s to re d  a t  t h i s  tem peratu re  fo r  
as much as 10 days w ith o u t s e v e re ly  reducing  h a tch  o r  l a r v a l  
s u r v iv a l .
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8 . When r ic e  s t a l k  b o re r  eggs d ep o s ited  on waxed paper 
o r  on r ic e  le a v e s  were s to re d  a t  14°C, g re a te r  numbers of 
th o se  d ep o s ite d  on waxed paper h a tch ed . The r i c e  leav es  
c o n ta in in g  eggs became in fe c te d  w ith  an unknown fungus, 
however th e  e f f e c t  o f t h i s  fungus on egg h a tc h  was not 
d e te rm in ed .
9. When pupae o f th e  r ic e  s ta lk  b o re r  were s to re d  a t  
14°C fo r  p e rio d s  ran g in g  from 1 to  60 d ays, a d u lt  em ergence, 
f l i g h t  a c t i v i t y ,  p e r  ce n t f e r t i l e  eggs and p e r c en t egg 
h a tch  were n o t a f f e c te d  only  when pupae had been s to re d
fo r  l e s s  than  20  days.
10. S tu d ie s  in  th e  la b o ra to ry  on m ating  b eh a v io r  o f 
the  r i c e  s t a l k  b o re r  showed th a t  (1 ) 70 p e r  cen t o f  the 
m ales m ated a t  l e a s t  1 tim e and a  few mated as many as 6 
t im e s, (2 ) g e n e ra l ly ,  m ales l e s s  than  1 day o ld  d id  n o t 
m ate, (3) some m ales were capab le  o f  m ating f o r  sis long as 
10 days a f t e r  emergence (4) when m ales were p a ir e d  w ith  
fem ales a t  r a t i o s  o f  1 :1 ,  2 :1  and 3 :1 , r e s p e c t iv e ly ,  th e  
number of f e r t i l e  eggs d e p o s ite d  by fem ales in c re a se d  as the  
number o f  m ales in  r a t i o s  in c re a se d  (5) when m ales and 
fem ales were p a ir e d  a t  i n te r v a l s  ran g in g  from 1-3  days, the  
in c id e n c e  o f m ated fem ales in c re a se d  w ith  in c re a s e  in  p a ir in g  
time and (6 ) the  se x  r a t i o  o f  a d u lts  o b ta in ed  from the
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laboratory  and used in  these s tud ies was 1 .6  males:
1 female.
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Table L. A nalysis o f v a rian ce  fo r  t o ta l  number of r ic e  w ater 
w eev il la rv a e  c o lle c te d  a f t e r  ca rb o fu ran  was 
a p p lie d  to the  r i c e  f i e l d  a t  f lo o d . Rice Experiment 
S ta t io n ,  Crowley, L o u is ian a , 1971.—'







T o ta l 53 6233.04 -
R e p lic a t io n 5 730.37 146.07 < 1
Treatm ent 2 1497.48 748.74 2 .48  NS
R e p lic a t io n  x 
T reatm ent 10 3013.85 301.38 10.94**
E rro r 36 991.33 27.54
-^ F ig u re s  used in  a n a ly s is  a re  g iven  i n  Appendix Table 2. 
**Denotes s ig n i f ic a n t  d i f f e re n c e  a t  .01  le v e l  o f  p ro b a b i l i ty .  
NS-Denotes no s ig n i f ic a n t  d iff e re n c e .
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Table 2. T o ta l number o f r ic e  w a te r  w eev il la rv a e  c o lle c te d  
a f t e r  carb o fu ran  was a p p lie d  to  th e  r ic e  f i e l d  a t  
f lo o d . R ice Experim ent S ta t io n ,  Crowley, L o u is ian a . 
1970-1971.
T reatm en ts and Dosages 
( lb .  A l/a c re )
Number o f  R ice W ater W eevil 
Larvae
1970 -S/
Carbofuran  0 .5  lb .  a t  flo o d 7
C arbofuran  1.0  lb .  a t  f lo o d 53
Teraik 1 .0  lb .  a t  flo o d 78
U n trea ted  check 81
a /
1971 ~
C arbofuran 0 .5  lb . a t  flo o d 260
C arbofuran 1.0 lb . a t  flood 72
U n trea ted  check 284
— F ig u res  shown were o b ta in ed  from 6 r e p l ic a t io n s  w ith  3 samples 
p e r  r e p l ic a t io n .
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Table 3. A nalysis  of variance  fo r  number o f  damaged p la n ts
caused by r ic e  s ta lk  b o re r  la rv a e  a f t e r  in s e c t ic id e s  
were a p p lie d . Rice Experim ent S ta t io n ,  Crowley, 
L o u is ian a , 1970.£/
Source Degrees of 
Freedom
Sum o f 
Square
Mean Square F-Value
T o ta l 71 1500.99 - _
R e p lic a t io n 5 55.90 11.18
Treatm ent 3 734.82 244.94 12.75**
Experim ent
E rro r 15 288.26 19.22 2.19**
Sampling
E rro r ' 48 422.00 8.80
— F ig u res  used in  a n a ly s is  a re  g iven  in  Appendix Table 6 .
** Denotes s ig n i f ic a n t  d i f fe re n c e  a t  .01 le v e l  o f  p ro b a b i l i ty .
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Table 4. A n alysis o f v a ria n c e  fo r  number o f  damaged p la n ts  
caused by r ic e  s t a l k  b o re r  la rv a e  a f t e r  carbofu ran  
was a p p lie d . Rice Experim ent S ta t io n ,  Crowley, 
L o u is ia n a , 1971.-S'
Source Degrees o f 
Freedom
Sum o f 
Square
Mean Square F-Value
T o ta l 53 1013.92 -
R e p lic a t io n 5 9.48 1.90
T reatm en t 2 610.04 305.02 35.57**
R e p lic a t io n  x 
Treatm ent 10 71.74 7.17 < 1
E rro r 36 322.67 8.96
SJ F ig u res  used in  a n a ly s is  a re  g iven  in  Appendix Table 6 .
** Denotes s ig n i f ic a n t  d if f e re n c e  a t  .01  le v e l  of p r o b a b i l i ty .
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T able 5 . A n alysis  of v a ria n c e  fo r  y i e ld  response a f t e r  th e  
r i c e  s t a l k  b o re r  c o n tro l  w ith  i n s e c t ic id e s .  Rice 
Experim ent S ta t io n ,  Crowley, L o u is ia n a , 1970-1971.—







T o ta l 23
1970
2549379.o3
R e p lic a t io n 5 433057.38 86611.47
Treatm ent 3 1913140.46 637713.49 47.08**
E rro r 15 203181.79 13545.45
T o ta l 17
1971
5326454.94
R e p lic a t io n 5 3169906.94 633981.39 6.05**
Treatm ent 2 1107890.78 553945.39 5.28**
E rro r 10 1048657.22 104865.72
a /— F ig u res  used in  a n a ly s is  a re  g iven  in  Appendix Table 6 .
**Denotes s ig n i f ic a n t  d i f f e re n c e  a t  .01  l e v e l  o f  p ro b a b i l i ty .
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Table 6 . Number o f  damaged p la n ts  and y ie ld  response from 
r ic e  s t a l k  b o rer  a f t e r  in s e c t ic id e s  were ap p lie d .
Rice Experiment S ta t io n ,  Crowley, L o u is ia n a , 1970-1971.
T reatm ents and
Dosages
( lb .  A l/ac re )
Number o f  P la n ts  
Bored Nonbored T o ta l
Y ie ld  
( lb . / a c r e )
19 7 0 ^
C arbofuran 1 .0  lb .  a t  
f lo o d  + 1 .0  lb .  a t  
42 days a f t e r  f lo o d .
34 386 420 19,730
C arbofuran  0 .5  lb .  a t  
f lo o d
149 272 421 15,489
Temik 1 .0  lb .  a t  flo o d  
+ 1 .0  lb .  a t  42 days 
a f t e r  f lo o d
191 257 448 15,681
U n trea ted  check 129 
1971—̂
283 412 17,059
C arbofuran 0 .5  lb .  a t  
flo o d  + 1 . 0  lb . 42 days 
a f t e r  flo o d .
9 419 428 18,512
C arbofuran  1.0 lb .  a t  
f lo o d
104 314 418 15,434
U n trea ted  check 155 289 444 15,255
~  F ig u re s  shown w ere ob tain ed  from 6 r e p l i c a t io n s  w ith  3 samples 
in  each r e p l ic a t io n .
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Table 7. A n aly sis  o f  v a ria n c e  fo r  numbers o f  r i c e  s ta lk  
b o re r  la rv a e  reco v e red  a f t e r  p la n ts  c o n ta in in g  
7 and 23 day o ld  la rv a e  w e r e : . (1) n o t t r e a te d ,
(2) t r e a te d  w ith  carb o fu ran  a t  0 .5  l b .  AI p e r  ac re  
and (3) t r e a te d  w ith  c a rb o fu ran  a t  1 .0  lb .  AI p e r  
a c re .  Baton Rouge, L o u is ia n a , 1972. a /
Source Degrees o f  
Freedom





T o ta l 29 9409.20 -
R e p lic a tio n s 4 45.87 11.47 0.79
Treatm ents 2 8347.40 4173.70 287.25**
Ages 1 97.20 97.20 6.69*
T reatm ents x Ages 2 628.20 314.10 21.62**
E rro r 20 290.53 14.53
a /~  F igures used in  th e  a n a ly s is  a re  g iven  in  Appendix Table 8 .
** Denotes s ig n i f ic a n t  d i f fe re n c e  a t  .01 le v e l  o f  p r o b a b i l i ty .  
* Denotes s ig n i f ic a n t  d i f fe re n c e  a t  .05 le v e l  o f  p r o b a b i l i ty .
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Table 8 . Number o f r i c e  s ta lk  b o re r  la rv a e  recovered  a f t e r  
p la n t s  c o n ta in in g  7 and 23 day o ld  la rv a e  were 
t r e a te d  .w ith ca rb o fu ran . Baton Rouge, L o u is ian a , 
1972. SJ
T reatm ents and Dosages L arv a l Ages and Number o f  Larvae
( lb .  AI/Acre) 7 Day Oldk/ 23 Day 01d£/
C arbofuran 1 .0  l b . 12 39
C arbofuran 0 .5  l b . 28 97
U n trea ted  check 239 197
~  I n f e s ta t io n s  were made w ith  80 newly h a tch ed  la rv a e  and 
r e p l ic a t io n s  c o n s is te d  o f 5 / la r v a l  a g e /tre a tm e n t.
b/
I n s e c t ic id e  a p p lic a t io n  was made on 25 March 1972 and 
checking was made on 2 A p ril 1972.
c /— I n s e c t ic id e  a p p lic a t io n  was made on 7 A p r i l  1972 and 
checking was made on 15 A p ril  1972.
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Table  9. A n alysis  of v a ria n c e  fo r  d a ta  o b ta in ed  when p la n ts  
c o n ta in in g  26 day o ld  la rv a e  were t r e a te d  w ith  
ca rb o fu ran  a t  r a te s  o f  1 .0  and 0 .5  lb .  p e r  a c re . 
Baton Rouge, L o u is ia n a , 1972.







T o ta l 26 1218.67 -
R e p lic a t io n 8 196.00 24.50 0.55
Treatm ent 2 312.67 156.33 3.52 NS
E rro r 16 710.00 44.37
3 1— F ig u res  used in  th e  a n a ly s is  a re  given in  Appendix Table 10. 
NS Denotes no s ig n i f ic a n t  d i f f e re n c e .
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T ab le  10. Nunber o f  r i c e  s t a l k  b o re r  la rv a e  recovered
a f t e r  p la n ts  c o n ta in in g  25 day o ld  la rv a e  were 
t r e a te d  w ith  c a rb o fu ra n . Baton Rouge, L o u is ia n a , 
1972.a /
T reatm en ts  and Dosages 
( l b .  AI/A)
Number o f  Larvae Recovered —̂
C arbofu ran  i.O  lb . 162
C arbofu ran  0 .5  lb . 171
U n tre a te d  check 231
^ I n f e s t a t i o n  was made w ith  80 newly h atch ed  la rv a e  on 
15 May 1972.
I n s e c t i c id e  a p p l ic a t io n  was made on 10 June 1972 and 
check ing  was made on 17 June 1972.
—̂  F ig u res  shown were o b ta in e d  from  9 r e p l i c a t i o n s .

















Table 11. A n a ly s is  o f  v a r ia n c e  o f d a ta  o b ta in e d  when p la n ts  c o n ta in in g  1 - , 3 - , 5 - ,7 - ,9 - ,1 5 -  and 20- 
day o ld  la rv a e  were t r e a t e d  w ith  ca rb o fu ra n  and when p la n ts  t r e a t e d  w ith  c a rb o fu ra n  
were i n f e s te d  w ith  f i r s t  s ta g e  l a r v a e ,  1 - , 3 - ,5 - ,7 - ,9 - ,1 5 -  and 20-days l a t e r .
Baton Rouge, L o u is ia n a , 1972.
Source D egrees o f  Freedom Sum o f  Square Mean Square F-V alue
T o ta l 251 11298.32 -
Time 1 401.28 401 .28  . 11.26**
A p p lic a tio n 6 195.93 32.65 22.67**
Time x A p p lic a tio n 6 231.66 38.61 26.81**
E r r o r  A 70 100.78 1 .44
T reatm en t 2 9223.10 4611.55 4350.52**
Time x T reatm en t 2 103.17 5 1 .58 48.66**
A p p lic a tio n  x T reatm en t 12 752.62 62.72 59.17**
Time x A p p lic a tio n  x T reatm ent 12 141.22 11.77 11.10**
E rr o r  B 140 142.55 1 .06
* F ig u res  used  in  th e  a n a ly s is  a re  g iv en  in  Appendix T ab les  12 and 13.

















T able 12. Number o f  r i c e  s t a l k  b o re r  la rv a e  re co v ered  a f t e r  p la n ts  c o n ta in in g  1-, 3-, 5 - ,7 - ,9 - ,  
1 5 - and 20-day o ld  la rv a e  were t r e a t e d  w ith  2 r a te s  o f  c a rb o fu ra n . B aton Rouge, 
L o u is ia n a , 1 9 7 2 .a /
T reatm en ts 
and Dosages 
( l b .  A I/A cre)
L a rv a l Ages and Number o f Larvae Recovered
1 day 3 days 5 days 7 days 9 days 15 days 20 days
C arbofu ran  1 .0  lb . 0 0 1 3 6 10 13
C arbofu ran  0 .5  lb . 0 0 3 3 6 10 8
U n tre a te d  check 92 87 88 72 64 60 59
L a rv a l i n f e s t a t i o n  was made w ith  30 f i r s t  s ta g e  l a r v a e / r e p l i c a t i o n  f o r  each  d a te .

















T able 13. Number o f  la rv a e  re co v ered  from r i c e  p la n ts  in f e s t e d  1 - ,  3 - , 5 - , and 
20-days a f t e r  a p p l ic a t io n  o f  c a rb o fu ra n . Baton Rouge, L o u is ia n a , 1972.
T reatm en ts 
and Dosages 
( l b .  A I/A cre)
Number o f F i r s t I n s t a r  L arvae R ecovered A f te r  C arbofuran  A p p lic a tio n  —̂
1 day 3 days 5 days 7 days 9 days 15 days 20 days
C arbofuran  1 .0  lb . 0 0 0 3 0 43 54
C arbofu ran  0 .5  lb . 0 0 0 3 5 44 46
U n tre a te d  check 110 104 102 105 103 114 83
—̂  L arv a l i n f e s t a t i o n  was made w ith  30 f i r s t  s ta g e  l a r v a e / r e p l i c a t i o n  f o r  each  d a te .  
—̂  F ig u res  shown w ere o b ta in e d  from 6 r e p l i c a t i o n s .
Table  14. A n aly sis  o f v a rian ce  f o r  numbers o f r i c e  s ta lk  b o re r  
l a rv a e  recovered  7 days a f t e r  f i e l d  p lo ts  c o n ta in in g
7-and 22-day o ld  la rv a e  w ere: (1) n o t  t r e a te d ,
(2) t re a te d  w ith  c a rb o fu ran  a t  0 .5  l b .  AI p e r a c re  and
(3) t r e a te d  w ith  c a rb o fu ran  a t  1 .0  lb .  AI per a c re .
R ice Experim ent S ta t io n ,  Crowley, L o u is ia n a , 1912.—I







T o ta l 23 5426.96 -
R e p lic a t io n 3 43.46 14.49 1 .0 2
T reatm ent 2 677.08 338.54 23.92**
Age 1 4030.04 4030.04 284.81**
Treatm ent x Age 2 464.08 232.04 16.40**
E rro r 15 212.29 14.15
— F ig u res  used in  th e  a n a ly s is  a re  g iven  in  Appendix Table 1 5 .
** Denotes s ig n i f ic a n t  d i f fe re n c e  a t  th e  .01 l e v e l  of p r o b a b i l i ty .
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T o ta l  number o f r ic e  s ta lk  b o re r  la rv a e  recovered  
from f ie ld  p lo ts  7 days a f t e r  i n s e c t ic id e  
a p p lic a t io n  to  p lo ts  c o n ta in in g  7-and 22-day o ld  
la r v a e j  R ice Experim ent S ta t io n ,  Crowley, L o u is ia n a , 
1972.—'
Treatm ents and Dosages L arv al Ages and Number o f  L a rv a e ^
( lb .  A l/a c re )  7  Day 01d£/ 22 Day O ld ^
C arbofuran  1 .0  lb . 0 126
C arbofuran 0 .5  lb . 10 141
U n trea ted  check 86 140
a /— L a rv a l i n f e s ta t io n  was made on 26 June 1972 in  b o th  ages.
^  F ig u res  shown were o b ta in ed  from 4 r e p l i c a t io n s .
c /— I n f e s ta t io n  was made w ith  60 f i r s t  s ta g e  la rv a e  per r e p l i c a t io n .  
—̂  I n f e s ta t io n  was made w ith  80 f i r s t  s ta g e  la rv a e  p e r  r e p l ic a t io n .
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Table 16. A nalysis  o f v a ria n c e  fo r  r i c e  s ta l k  b o re r  la rv a e  
recovered  from f i e l d  p lo ts  t h a t  were t re a te d  w ith  
c a rb o fu ran  and in fe s te d  w ith  la rv a e  l - , 3 - , 5 - , 7 -}9 - , 
15- and 20-days a f t e r  a p p lic a tio n .  RLce 
Experim ent S ta t io n ,  Crowley, L o u is ian a , 1972.—'







T o ta l 83 7268.95 -
A p p lica tio n 6 1789.62 298.27 11.36**
E rro r  A 21 551.33 26.25
Treatm ent 2 2582.17 1219.08 85.37**
A p p lica tio n  x 
Treatm ent 12 1746.17 145.51 10.19**
E rro r  B 42 599.67 14.28
a /— F ig u res  used in  the  a n a ly s is  a re  g iven  in  Appendix Table 1 7 .
** Denotes s ig n i f ic a n t  d i f fe re n c e  a t  .01  le v e l  o f  p ro b a b i l i ty .

















T ab le 17. Number o f  l a rv a e  re co v ered  from re s id u a l  a c t i v i t y  s tu d y  on c a rb o fu ra n  i n  f i e l d  
p lo t s  a f t e r  i n s e c t i c id e  a p p l ic a t io n  and l a r v a l  i n f e s t a t i o n  1 - , 3rt5 - ,7 - ,9 - ,1 5 -  
and 20 -days l a t e r .  R ice Experim ent S ta t io n ,  C row ley, L o u is ia n a , 1 9 7 2 .^ '
T reatm en ts and
Dosages
( lb .  A l/a c re )
Number o f  f i r s t  i n s t a r  la rv a e  re co v ered  
ca rb o fu ra n  was a p p lie d  f o r  hJ
a f t e r
1 day 3 days 5 days 7 days 9 days 15 days 20 days
C arbofu ran  1 .0  lb . 4 5 45 30 59 39 13
C arbofu ran  0 .5  lb . 8 18 17 19 51 36 14
U n tre a te d  check 85 113 123 91 75 41 12
—̂  L a rv a l  i n f e s t a t i o n  was made w ith  50 f i r s t  s ta g e  l a r v a e / r e p l i c a t i o n  o f  each  s t a t e d  day . 
b /
— F ig u res  shown w ere o b ta in e d  from 4 r e p l i c a t i o n s .
134
135
Table 18. A n alysis o f  v a ria n c e  f o r  v a r ia b le  p ercen tag e  o f 
bored  p la n ts  caused by r ic e  s ta l k  b o re r  la rv a e  
in  r e l a t i o n  to  f e r t i l i z a t i o n  le v e l s .  RLce 
Experim ent S ta t io n ,  Crowley, L o u is ia n a , 1970.—'







T o ta l 323 59914.97 -
R e p lic a t io n 5 612.55 122.51 1.97
N. 2 39101.72 19550.86 314.12 **
P. 2 71.17 35.58 < 1
K. 2 55.57 27.78 < 1
N x P 4 323.11 80.79 1.30
N x K 4 619.04 154.76 2.49 *
P x K 4 389.26 97.31 1.56
N x P x K 8 568.68 71.08 1.14
Rep x N 10 914.98 91.50 1.47
Rep x P 10 746.98 74.70 1 .2 0
Rep x K 10 757.57 75.75 1 .2 2
Rep x N x P 20 1601.30 80.06 1.29
Rep x N x K 20 1129.04 56.45 < 1
Rep x P x K 20 961.70 48.08 < 1
Rep x N x P x K 40 2074.80 51.87 < 1
E xpt. E rro r 130 8186.37 62.97 1 .0 2
Sam pling E rro r 162 9987.50 61.65
a /  F ig u res  used in  th e  a n a ly s is  a re  given  in  Appendix Table 20. 
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  .0 1  le v e l  o f  p r o b a b i l i ty .  
* Denotes s ig n i f ic a n t  d i f f e re n c e  a t  .05 le v e l  o f p r o b a b i l i ty .
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T able 19. A n aly sis  o f  v a ria n c e  fo r  v a r ia b le  p e rcen tag e  o f  bored 
p la n ts  caused  by r ic e  s ta l k  b o re r  la rv a e  in  r e l a t i o n  
to  f e r t i l i z a t i o n  le v e l s .  R ice Experim ent S ta t io n ,  
Crowley, L o u is ia n a , 1971.iL/
Source Degree of 
Freedom





T o ta l 269 148720.90 - -
R e p lic a t io n 4 1226.19 306.55 1.71
N. 2 107060.56 53530.28 299.35**
P. 2 186.99 93.49 < 1
K. 2 1113.75 556.88 3.11*
N x P 4 1168.04 292.01 1.63
N x K 4 451.40 112.85 < 1
P x K 4 594.41 148.60 < 1
N x P x K 8 1382.80 172.85 1.38
Exp. E rro r 104 18597.45 178.82 1.42*
Sampling E rro r 135 16939.30 125.48
—/  F ig u res  used  in  th e  a n a ly s is  a re  g iven  in  Appendix T able  20. 
** Denotes s ig n i f ic a n t  d if f e re n c e  a t  .01  le v e l  o f  p r o b a b i l i ty .  
* D enotes s ig n i f ic a n t  d i f f e re n c e  a t  .05 le v e l  o f  p r o b a b i l i ty .
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T able  20. Number o f bored  p la n ts  caused by r ic e  s ta lk  b o re r  
la rv a e  in  r e l a t i o n  to  f e r t i l i z a t i o n  l e v e ls .  Rice 
Experim ent S ta t io n ,  Crowley, L o u is ia n a , 1970-1971.
T reatm en ts 197CFa /  1 9 7 1 ^
(N-P-K)___________ Bored Nonbored T o ta l_____ Bored Nonbored T o ta l
0 - 0 -  0 8 305
0 - 0 -  50 23 278
0-  0 -1 0 0 6 303
0 - 50- 0 6 267
0 - 50- 50 21 286
0 -  50-100 24 284
0- 100-  0 12 299
0-100- 50 9 282
0- 1 0 0 -1 0 0 23 276
80- 0-  0 60 314
80- 0 -  50 114 282
80- 0 -1 0 0 42 321
80- 50- 0 40 356
80- 50- 50 81 303
80- 50-100 45 318
80-100- 0 65 311
80-100- 50 112 308
80-100-100 110 277
313 41 236 277
301 45 228 273
309 49 261 310
273 43 245 288
307 36 239 275
308 29 256 285
311 24 252 276
291 65 263 328
299 35 238 273
374 171 197 368
396 208 212 420
363 149 211 360
396 193 217 410
384 237 218 455
363 276 177 453
376 234 205 439
420 362 241 603
387 231 208 439
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
13 8
T able  20. (co n tin u ed )
T reatm en ts
(N-P-K) Bored
19 7 0 ^  
Nonbored T o ta l Bored
1971-/
Nonbored T o ta l
160- 0 -  0 422 141 563 277 191 468
160- 0 -  50 311 184 495 275 202 477
160- 0 -1 0 0 289 225 514 317 175 492
160- 50- 0 294 249 543 354 208 562
160- 50- 50 275 201 476 335 190 525
160- 50-100 350 167 517 346 177 523
160-100- 0 334 162 496 283 209 492
160-100- 50 303 194 497 243 191 434
160-100-100 275 205 480 359 214 573
a  /—' F ig u res  shown were o b ta in e d  from 6 r e p l i c a t io n s .
—̂  F ig u res  shown were o b ta in e d  from 5 r e p l i c a t io n s .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
T ab le 21. A na lysis  o f v a r ia n c e  fo r  v a r ia b le  eggs d e p o s ite d  by 
r i c e  s t a l k  b o re r  moths in  r e la t io n  to  f e r t i l i z a t i o n  
l e v e ls .  Baton Rouge, L o u is ia n a , 1971.—/
Source Degree o f  Sum o f  Mean F-Value
__________________Freedom________ Square_______ Square____________
T o ta l 80 80217714.2
D ate (B l.) 8 8605000.2 1075625.02 2.95*
L evel (T r .) 8 48314567.7 6039320.97 16.59**
R es id u a l (E r .) 64 23298146.3 364033.54
** Denotes s ig n i f i c a n t  d i f f e re n c e  a t  .01  l e v e l  o f  p ro b a b i l i ty .
* Denotes s ig n i f i c a n t  d if f e re n c e  a t  .05 le v e l  o f  p r o b a b i l i ty .
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Table 22. Number o f  eggs d e p o s ite d  from r ic e  s ta l k  b o re r  
moths in  r e l a t i o n  to  f e r t i l i z a t i o n  le v e l s .  




T o ta l  Number o f Eggs O viposited—
0 -  0 4 ,5 4 0
0 -  50 4 ,3 9 4
0 -1 0 0 6 ,4 1 2
8 0 - 0 1 4 ,3 5 8
8 0 -  50 2 4 ,9 0 4
80-100 1 4 ,9 3 6
1 6 0 - 0 1 4 ,7 4 7
1 6 0 - 50 2 1 ,4 3 3
1 6 0-100 1 8 ,4 8 7
~  F ig u res  shown were ob tain ed  from 9 r e p l i c a t io n s .
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Table 23. A n aly sis  o f v a ria n c e  f o r  number o f  r i c e  s ta l k  
b o re r  la rv a e  reco v ered  every  2 in ch es  from th e  
s i t e  o f  i n f e s ta t io n  a f t e r  la rv a e  were allow ed 
to  move f o r  15 and 30 days. Baton Rouge, 
L o u is ia n a , 1970. SJ
Source Degrees of 
Freedom





T o ta l 767 753.92 - -
Time 1 2.30 2.30 1.26  NS
Length 1 0.63 0.63 0 .34  NS
Time x Length 1 4.69 4.69 2 .56  NS
E rro r  A 20 36.55 1 .83
Dis tance 15 131.29 8.75 13.46**
Time x D is tan ce 15 24.91 1 .6 6 2.55**
Length x D istance 15 96.66 6.44 9.91**
Time x Length x D istance 15 13.94 0.93 1.43 NS
E rro r  B 300 201.95 0.67 1.07 NS
Sampling E rro r 384 241.00 0 .6 3
aJ F ig u res  used in  the  a n a ly s is  a re  given  in  Appendix Table 25.
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  the  .01  l e v e l  o f p r o b a b i l i ty  
NS Denotes n o n - s ig n if ic a n c e .
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Table 24. A nalysis  o f v a rian ce  f o r  number o f  damaged p la n ts  
found In  every  2 Inches from th e  s i t e  of 
i n f e s ta t io n  a f t e r  la rv a e  were allow ed to  feed  fo r  
15 and 30 days. Baton Rouge, L o u is ia n a , 1970.







T o ta l 767 481.25 -
Time 1 0.05 0.05 0.06
Leng th 1 35.88 35.88 45.42**
Time x Length 1 6 .0 2 6 .0 2 7.62**
E rro r  A 20 15.80 0.79
D is ta n c e 15 169.17 11.28 34.18**
Time x D istance 15 6.70 0 .4 5 1.36 NS
Length x D istance 15 14.70 0 .98 2.97**
Time x Length x D istance 15 5.23 0.35 1.06 NS
E rro r  B 300 96.70 0.32 < 1  NS
Sampling E rro r 384 131.00 0 .3 4
— F ig u res  used  in  th e  a n a ly s is  a re  g iven  in  Apperdix Table 25.
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  th e  .01  le v e l  o f p ro b a b i l i ty .  
NS Denotes n o n -s ig n if ic a n c e .

















Table 25 • Number of la rv a e  recovered  and number o f  damaged p la n ts  found every 2 Inches from th e  s i t e  o f  I n f e s ta t io n ,  a f t e r  la rv a e  
were allow ed to  d isp e r se  and feed  fo r  15 and 30 days. Baton Rouge, L o u is ia n a , 1970.
sJTime Recovered _______________________________________ D istances From th e  P o in t o f  I n fe s ta t io n  (Inches)
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
* ' l p  y  L p L P L P L P L P L P L P L P L P L P L P L P . L P L P L P
1 15 days 45 18 25 18 23 13 15 13 11 13 17 13 10 9 3 8 8 6 3 6 4 5 4 8 2 2 1 1 2 3 0 0
1 30 days 5 34 11 19 10 14 15 13 8 13 9 11 8 12 7 8 8 12 8 8 5 6 6 8 4 8 5 5 6 6 9 9
2 15 days 22 15 18 13 16 13 10 11 12 12 11 11 5 6 2 4 A 5 1 2 2 3 8 7 0 1 0 0 1 1 1 1
2 30 days 1 28 16 25 13 24 5 19 22 19 12 15 6 10 13 14 14 17 6 7 5 8 7 8 5 8 4 6 6 6 7 8
^  L « nisaber o f  la rv a e  recovered  a t  s t a t e d  d is ta n c e .
^  P -  number o f damaged p la n ts  a t  s ta te d  d is ta n c e .
cj
Number o f la rv a e  and damaged p la n ts  In  each s ta te d  d is ta n c e  were o b ta in ed  from 12 r e p l i c a t io n s  w ith  2 o b s e rv a tio n s / re p .
3 44
Table 26. A nalysis  o f v a ria n c e  fo r  number o f r ic e  s ta lk  
b o re r  la rv a e  recovered  in  every  2 in ch es  from 
th e  s i t e  of i n f e s ta t io n  a f t e r  la rv a e  w;ere 
a llow ed to  feed  fo r  15 and 30 days. Baton Rouge, 
L o u is ian a , 1970.
Source Degrees of 
Freedom





T o ta l 1151 4466.62
Time 2 70.21 35.10 4.15*
Method 1 161.25 161.25 19.08**
Time x Method 2 52.19 26.10 3.09 NS
E rro r  A 30 253.56 8.45
D istance 15 1164.36 77.62 41.07**
Time x D is tan ce 30 202.26 6.74 3.57**
Method x D is tan ce 15 604.43 40.29 21.32**
Time x Method x D istance 30 289.00 9.63 5.09**
E rro r  B 450 852.86 1.89 1.33**
Sampling E r ro r 576 816.50 1.42
F ig u res  used in  the  a n a ly s is  a re  g iven  in  Appendix Table 28.
** Denotes s ig n i f ic a n t  d if f e re n c e  a t  th e  .01 le v e l  o f p ro b a b i l i ty .
* Denotes s ig n i f ic a n t  d i f f e r e n  e a t  th e  .05 le v e l  o f p ro b a b i l i ty .
NS Denotes no s ig n i f ic a n t  d i f f e re n c e .
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Table 27. A n a ly sis  o f  v a r ia n c e  f o r  number o f  damaged p la n ts
found in  every  2 in ch e s  from th e  s i t e  o f i n f e s t a t i o n  
a f t e r  la rv a e  w ere allow ed to  feed  f o r  15 and 30 days. 
Baton Rouge, L o u is ia n a , 1970. —'
Source Degrees o f 
Freedom





T o ta l 1151 2407.33 -
Time 2 121.26 60.63 2? 21**
Method (age) 1 158.27 158.27 57.97**
Time x Method 2 25.67 12.84 4.70**
E rro r  A 30 81.85 2 .73
Dis tan c e 15 910.40 60.69 69.76**
Time x D is tan ce 30 62.55 2.08 2.39**
Method x D is tan ce 15 116.52 7.77 8.93**
Time x Method x D istance 30 39. 74 1.32 1.52  NS
E rro r  B 450 397.57 0 .8 8 1.02  NS
Sam pling E rro r 576 493.50 0 .8 6
— F ig u re s  used  in  th e  a n a ly s is  a re  g iven  in  Appendix Table 28,
** Denotes s i g n i f i c a n t  d i f f e re n c e  a t  th e  .0 1  le v e l  o f p r o b a b i l i ty  
NS Denotes n o n -s ig n if ic a n c e .

















Table 28. Number o f  la rv a e  recovered  and number o f damaged p la n ts  found In  every  2 Inches from th e  s i t e  o f  I n f e s ta t io n  a f t e r  la rv a e  
w ere allow ed to  feed  fo r  IS and 30 days. Baton Rouge, L o u is ia n a , 1970.
Time Recovered D is ta n ce s  Prom the  P o in t o f  I n f e s ta t io n  ( inches)
c /
2 4 6 8 . 10 12 14 16 18 20 22 24 26 28 30 32
^ L ^ L P L P L P L P L P L P L P L P L P L P L P L P L P L P L P
1 15 days 28 26 41 25 38 23 29 23 22 15 18 12 17 10 8 6 13 9 18 2 6 6 10 8 11 3 2 6 8 6 5
1 30 days 24 55 32 54 39 50 44 56 13 28 21 29 10 17 15 28 12 20 14 19 15 17 11 1 * 4 8 5 13 4 4 7 8
2 15 days 77 24 47 18 26 13 16 11 18 11 9 8 8 8 9 7 4 3 8 6 1 1 2 2 2 3 2 1 1 3 2
2 30 days 3 44 6 28 10 25 13 21 15 22 7 11 11 14 5 13 11 14 7 9 6 8 6 3 5 1 4 0 1 1 2
3 15 days 72 22 27 29 40 22 22 11 17 10 15 9 10 8 5 6 5 6 7 5 3 2 5 3 2 4 3 0 0 0 0
3 30 days 2 60 9 43 15 27 14 26 7 17 6 14 7 11 4 7 5 8 2 3 4 6 5 8i 2 3 1 1 1 1 0 0
^  L -  number o f  la rv a e  recovered  a t  s ta te d  d is ta n c e .
^  P -  number o f  damaged p la n ts  a t  s ta te d  d is ta n c e .
^  Numbers o f  bo th  la rv a e  and damaged p la n ts  In  each d is ta n c e  were o b ta in ed  from 18 r e p l i c a t io n s  w ith  2 o b a e rv a tio n s /re p .
Table  29. L eas t sq u a res  a n a ly s is  o f  v a rian ce  fo r  p e r  cen t 
h a tch  o f r ic e  s t a l k  b o re r  eggs c o lle c te d  from 
r ic e  lea v e s  and waxed p ap er a f t e r  s to re d  a t  14°C 
f o r  1-10 days. Baton Rouge, L o u is ia n a , 1972. £ '
Source Degrees o f  
Freedom





M a te r ia l 1 15005.62 15005.62 181.00**
Age 2 167.05 83.52 1.07  NS
Day 9 9568.90 1063.21 12.82**
M a te r ia l  x Age 2 479.18 239.59 2.89 NS
M a te r ia l  x Day 9 5311.97 590.22 7.12**
Age x Day 16 2315.77 144.73 1.75**
E rro r 240 19897.24 82.90
F ig u res  used in  th e  a n a ly s is  a re  g iven  in  Appendix Table 30.
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  th e  .01 le v e l  o f  p r o b a b i l i ty .  
NS Denotes no s ig n i f ic a n t  d if f e re n c e .

















T able 30. Number o f  la rv a e  h a tc h in g  from eggs o v ip o s ite d  on r i c e  le a v e s  and waxed p a p e r  
and s to r e d  a t  14°C fo r  1-10 d ay s. Baton Rouge, L o u is ia n a , 1972. —'
Days
A f te r
S to red
M a te r ia l
L eaf Waxed P aper
Egg D evelopm ental S ta g es Egg D evelopm ental S tag es
Blackhead In te rm e d ia te E arly B lackhead In te r m e d ia te E a r ly
1 217 (249) 206 (248) 233 (282) 209 (239) 173 (178) 130 (143)
2 278 (320) 209 (234) 250 (293) 221 (231) 237 (255) 231 (249)
3 227 (262) 237 (278) 230 (280) 252 (290) 268 (315) 300 (331)
4 240 (296) 251 (274) 225 (290) 261 (300) 248 (267) 268 (284)
5 188 (221) 232 (293) 188 (242) 263 (295) 254 (282) 277 (299)
6 184 (252) 195 (273) 160 (192) 267 (291) 260 (304) 277 (307)
7 176 (272) 174 (219) 130 (250) 234 (266) 227 (260) 260 (292)
8 200 (248) 152 (262) 174 (310) 247 (284) 251 (290) 248 (286)
9 - 149 (275) 171 (280) - 249 (276) 271 (313)
10 173 (281) 114 (224) 228 (258) 240 (274)
— F ig u res  shown w ere o b ta in e d  from  5 r e p l i c a t i o n s  and f ig u re s  in  p a re n th e s e s  i n d ic a te d  
th e  t o t a l  number o f  eggs t e s t e d .
148
149
Table 31. A nalysis  of v a ria n c e  fo r  th e  p e r  cent hatch  
o f  1 - ,3 -a n d  5-day o ld  r ic e  s ta l k  b o re r  eggs 
a f t e r  being  s to re d  a t  14°C fo r  0 - ,5 - ,7 -  and 
10 days. Baton Rouge, L o u is ian a , 1972. a /







T o ta l 71 11008.99 -
R e p lic a tio n 5 528.24 105.65 1.48  NS
Age 2 1235.12 617.56 8.67**
Time 3 1364.16 454.72 6.38**
Age x Time 6 3962.57 660.43 9.27**
E rro r 55 3918.90 71.25
—!  F ig u res  used in  the  a n a ly s is  a re  given  in  Appendix Table 32.
** Denotes s ig n i f ic a n t  d if f e re n c e  a t  th e  .01 le v e l  o f  p ro b a b i l i ty .  
NS Denotes no s ig n i f ic a n t  d i f f e re n c e .
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Table 33. A n aly sis  o f  v a ria n c e  fo r  the  number o f  la rv a e  
su rv iv in g  20 days a f t e r  h a tc h in g  from 1- ,
3- and 5-day o ld  eggs s to re d  a t  14°C fo r  0 - ,
5 - ,  7 - ,  and 10-days and m ain tain ed  on 4n a r t i f i c i a l  
d i e t .  Baton Rouge, L o u is ia n a , 1972.
Source Degrees o f  
Freedom





T o ta l 143 3697.75 -
R e p lic a t io n 11 58.25 5.29 < 1
Age 2 773.29 386.64 53.55**
Time 3 848.75 282.92 39.18**
Age x Time 6 1143.84 190.64 26.40**
E rro r 121 873.62 7.22
a /— F ig u res  used in  th e  a n a ly s is  a re  g iven  in  Appendix Table 34.
** Denotes s ig n i f ic a n t  d if f e re n c e  a t  th e  .01 l e v e l  o f  p ro b a b i l i ty .
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Table  34. Number o f  la rv a e  su rv iv in g  20 days a f t e r  they 
h a tch ed  from 1 , 3 and 5 day o ld  eggs s to re d  a t  
14°C f o r  0 , 5 , 7 and 10 days and m ain tain ed  on , 
a r t i f i c i a l  d i e t .  Baton Rouge, L o u is ia n a , 1972.—




Number o f  S u rv iv in g  Larvae —̂ 
T o ta l Average
0 250 20.83
5 236 19.67








3 7 94 7.83
10 209 17.42
a /— 5 la rv a e  were h e ld  in  each cup o f  d i e t  and 5 cups (25 la rv a e )
r e p re se n te d  one r e p l ic a t io n .
F ig u res  shown were o b ta in ed  from 12 r e p l i c a t io n s .
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Table 35. A nalysis  of v a ria n c e  fo r  p e r c en t normal
em ergence, p e r  cen t abnormal emergence, p e r  
cen t dead pupa, and t o t a l  numbers of r ic e  
s ta l k  b o re r  pupae a f t e r  s to ra g e  a t  14°C f o r  
12 d i f f e r e n t  s to ra g e  tim e s. Baton Rouge, 
L o u is ia n a , 1971-1972.





P er Cent Normal Emergence a /









a /P er Cent Abnormal Emergence





























sJ F ig u res used in  th e  a n a ly s is  a re  g iven  in  Appendix Table 36.
** Denotes s ig n i f ic a n t  d if f e re n c e  a t  th e  . 01 le v e l  o f p r o b a b i l i ty .
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Table 36. Number o f r ic e  s ta l k  b o re r  moths emerging from pupae 
s to re d  a t  14°C f o r  1 - , 3 - ,5 - ,7 - ,9 - ,1 2 -1 5 - ,
2 0 - ,3 0 - ,4 5 -and 60-days. Baton Rouge, L o u is ian a , 
1971-1972. £ /
Exposure Time T o ta l Number Of
(days) Normal Adult Abnormal A dult Dead T o ta l
Emergence_______ Emergence_______ Pupae Pupae
0 843 11 13 867
1 575 0 13 588
3 512 16 7 535
5 624 17 5 646
7 462 16 14 492
9 548 26 8 582
12 603 31 21 655
15 587 57 35 679
20 395 104 68 567
30 1 309 95 405
45 0 245 289 534
60 0 37 398 435
a/
— F ig u res  shown were o b ta in ed  from 6 r e p l ic a t io n s .
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Table 3 7 . A n aly sis  of v a ria n c e  f o r  eggs o v ip o s i te d ,  p e r  cent 
egg development and p e r  cen t egg h a tch  o b tained  
from r ic e  s t a l k  b o re r  moths emerging from pupae 
s to re d  a t  14°C f o r  12 d i f f e r e n t  s to ra g e  tim es. 
Baton Rouge, L o u is ia n a , 1971-1972.
Source Degrees of Sum of 














P er Cent Developed Egg



















— F ig u res  used in  the  a n a ly s is  a re  g iven  in  Appendix Table 38.
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  th e  .01 le v e l  o f  p r o b a b i l i ty .  
* Denotes s ig n i f ic a n t  d i f f e re n c e  a t  th e  .05 le v e l  o f  p ro b a b i l i ty .
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Table 38. Nuntoer o f eggs o v ip o s ite d ,  eggs developed  and 
eggs h a tc h in g  from r i c e  s t a l k  b o re r  moths 
em erging from pupae s to re d  a t  14°C f o r  12 










0 2368 (49) 1861 622
1 3796 (42) 2635 852
3 2757 (49) 1710 635
5 2763 (44) 1652 1012
7 2680 (41) 1847 1090
9 2077 (45) 1517 776
12 251 (50) 58 57
15 551 (50) 142 120
20 121 (46) 0 0
10 0 0 0
45 0 0 0
60 0 0 0
31
— Moths w ere h e ld  in  1/2  g a llo n  ic e  cream c a r to n s .
^  F ig u res  in  p a re n th e se s  i n d ic a te  th e  number o f  fem ale moths 
from which eggs w ere o b ta in e d .
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Table 39. A n alysis  o f  v a ria n c e  o f  number o f  eggs o v ip o s i te d ,  
p e r cent eggs d ev e lo p in g , and p e r  cen t egg h a tch  
o b ta in ed  from r ic e  s t a l k  b c re r  moths emerging 
from pupae s to re d  a t  14°C fo r  12 d i f f e r e n t  s to ra g e  
tim e s. Baton Rouge, L o u is ia n a , 1972. —'





T o ta l 134
Egg D eposited  
3 8 8 7 7 1 .7 3
Day 8 12 7 9 2 9 .8 7 15 9 9 1 .2 3 7 .7 2 * *
E rro r 126 2 6 0 8 4 1 .8 7 20 7 0 .1 7
T o ta l 125
P e r  Cent Developed 
2 0 1 3 5 2 .0 5
ESS
Day 8 6 9 1 4 2 .7 0 86 4 2 .8 4 7 .6 5 * *
E rro r 117 1 3 2 2 0 9 .3 6 1 1 2 9 .9 4
T o ta l 125
P er Cent H atch 
1 4 9 8 7 9 .4 0
Day 8 52 8 4 4 .1 1 6 6 0 5 .5 1 7 .9 6 * *
E rro r 117 97 0 3 5 .2 9 8 2 9 .3 6
a /— F ig u res  used in  the  a n a ly s is  a re  g iven  in  Appendix Table 40.
** D enotes s ig n i f ic a n c e  a t  th e  .01  l e v e l  o f  p ro b a b i l i ty .
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Table 40. Number o f eggs o v ip o s i te d , eggs dev e lo p in g , and
eggs ha tched  from r ic e  s ta lk  b o re r  moths o b ta in ed  
from pupae s to re d  a t  14PC fo r  12 d i f f e r e n t  s to ra g e  
tim es. Baton Rouge, L o u is ia n a , 1972.
Exposure Time 
(days)
E g g s^





0 6605 (75) 5736 4470
1 4876 (60) 4218 3663
3 4417 (64) 3779 3261
5 6362 (61) 5553 4619
7 6150 (60) 4976 4394
9 4729 (56) 3372 2705
12 4293 (68 ) 3265 2403
15 1663 (69) 867 700
20 237 (71) 0 0
30 0 0 0
45 0 0 0
60 0 0 0
— Moths were h e ld  in  p o ly e th y len e  bags.
— F ig u res  in  p a re n th e se s  in d ic a te d  the  number o f  fem ale moths 
from which the  eggs were o b ta in e d  .
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in mating frequency test with male moths, and per cent 









No. of Females 
Producing No Eggs or 
Infertile Eggs
Mean Per Cent 
Egg Hatch
1 6 0 6 02 6 0 6 03 8 0 8 04 6 1 5 93.905 8 4 4 77.726 8 0 8 07 8 2 6 88.828 7 3 4 91.73
9 id 0 10 010 10 3 7 76.0311 6 4 2 55.77
12 8 1 7 79.1513 8 3 5 88.94
14 ' 10 1 9 97.0415 9 0 9 016 6 0 6 017 • 7 1 6 97.4318 13 4 9 71.4619 13 6 7 77.0720 7 2 5 55.71
21 12 0 12 022 12 6 6 79.37
23 8 3 5 75.1324 8 2 6 91.62
25 12 2 10 91.17
26 7 1 6 1.2827 9 0 9 028 14 3 11 59.37
29 11 4 7 61.9730 __  8 3 5 83.45
31 7 0 7 032 10 2 8 44.03
33 6 1 5 95.6534 7 2 5 40.12
35 8 1 7 4 5 .9 1
36 6 0 6’ 0
37 7 2 5 4 5 = 21
38 6 1 5 5.88
39 5 0 5 0
40 6 2 4 6 1 .4 3
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Table 42. Analysis of variance for number of eggs deposited, 
per cent eggs developed and per cent egg hatch 
from 3 sex ratios and 3 pairing periods of rice stalk 
borer moths. Baton Rouge, Louisiana, 1972.J1'








Total 71 2313945.88 - -
Replication 7 173811.44 24830.21 <1
Sex 2 136729.00 68364.50 2.11 NS
Day 2 97411.75 48705.87 1.50NS
Sex x Day 4 89574.97 22393.74 <1
Error 56 1816418. 72 32436.05
Per Cent Egg Developed
Total 71 160540.32 -
Replication 7 ill73.43 1596.20 <1
Sex 2 8720.44 4360.22 1.90NS
Day 2 10555.03 5277.51 2.30 NS
Sex x Day 4 1431.95 357.90 <1




Replication 7 8303.88 1186.27 <1
Sex 2 5856.86 2928.43 1.66NS
Day 2 6538.11 3269.05 1.86 NS
Sex x Day 4 836.12 209.03 <1
Error 56 98626.02 1761.18
— Figures used in analysis are presented in Appendix Table 43. 
NS Denotes no significant difference.
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Table 4 4 . A nalysis  o f v a ria n c e  f o r  number of male and fem ale 
r ic e  s ta lk  b o re r  moths emerged from th e  lab o ra to ry  
co lony . Baton Rouge, L o u is ia n a , 1971-1972.—







T o ta l 87 59367.08 -
R e p lic a t io n 6 6606.32 1321.26
Treatm ent (Sex) 1 12696.01 12696.01 25.67**
E rro r 80 40064.75 494.63
— F ig u re s  used in  a n a ly s is  a re  g iven  in  T able  XXIV.
** Denotes s ig n i f ic a n t  d i f f e re n c e  a t  .01 le v e l  of p ro b a b i l i ty .
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